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“Philadelphia is work of selecting 
competent engineers for the heads of her municipal 
departments. An examination for the position of 
Chief of the Bureau of Highways, an office paying, 
we understand, a salary of some $6,000 a year, and in- 
volving the control of expenditures for the city’s 
streets, is to be held on July 1. ‘fhe Board of Ex- 
aminers is to consist of Mr. Justus C. Strawridge, a 
prominent business man of Ph‘adelphia; Mr. John H. 
Converse, of the Baldwin Locomotive Works, and 
Prof. Edgar Marburg, the head of the Civil Engineer- 
jing Department of the University of Pennsylvania. 
Application blanks will be furnished by addressing 
The Director of Public Works, Philadelphia. 


continuing the 


A civil service examination for a civil-service examiner 
on the State Commission of New York is to be held at 
Albany on or about Sept. 1. The Secretary of the com- 
m'ssion at Albany will furnish blank applications show- 
ing the character and scope of the examination. 


A new bridge over the Mississippi River at Rock Island 
is to replace the bridge designed by Mr. C. Shaler Smith 
25 years ago for the Ch‘cago, Rock Island & Pacific Ry. 

fhe new structure is called for by the increased weight 

of the traffic imposed upon it. It will be 30 ft. wide, 
instead of 19% ft., between trusses; will be designed to 
earry 8,000 Ibs. per lineal foot of its two tracks, in- 
stead of 5,000 Ibs., which was the load for which the 
old bridge was calculaied, and will consume about 50% 
yaore material in its ¢onstruction. The present struct- 
ure is about 2,500 ft. long. 


The competition for the Montreal Bridge, which 
closed May 15, has not yet been decided. A large 
number of plans have been received, and we learn 
that their examination, and the award of the prizes, 
which have been delayed on account of the absence 
of the chief promoter of the enterprise in London, is 
to be begun at once. 





The question of fixed or swinging bridges across the 
Chicago Drainage Canal has been made the subject of 
a committe report to the board. It is pointed out that 
to erect swing bridges at this time would cost about 
$1,500,000, and this expenditure would not be judicious 
at this time, owing to the narrow margin between re- 
sources and the probable cost of the canal. Though 
fixed bridges are to be used at first, the board has the 
right at any time to compel the construction of swing 
bridges where they are deemed necessary. The would 
not be needed, in any event, until the general govern- 
ment makes the canal navigable as far as Lockport or 
J&iet, by improving the Desplaines and Illinois rivers. 


A record of 80 miles per hour is claimed to have 
been made by an electric motor on the Nantasket 
Beach brench of the New York, New Haven & Hart- 
ford Ry. this week. A hot-box shortened the trial 
run at this speed to three miles, but the officials of 
the road declare that that rate was reached. The 
roadbed was the old one, laid with the 70-Ib. “Old 
Colony” rail, united at the joints by two 7-in. copper 
bonds under the base of the rail. The two tracks are 
15 ft. apart between centers, and between them is a 
single line of poles carrying the trolley wires. The 
power house is situated midway between the termini, 
and in it are two tandem compound engines and two 
direct-coupled generators, arranged to run from ro 
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loed up to 1,420 HP. The two generators were es 
pecially designed for this line; they have a speed of 
110 revolutions per minute, and are guaranteed to 
develop 1,500 HP. each. The armatures are made of 
copper disks, each insulated fromi the other, instead 
of being wound as usual, and it is claimed that by 
this arrangement is is impossible for them to get out 
of repair. There are four motor cars, bullt after the 


style of baggage cars, and each weighs 60,000) Ibs 
fully equipped. Two of these will have four motors 
each, and the other two, two motors each. rhe cars 


air-brakes, and wili 
The curves 


grades are 


are equipped with Westinghouse 
be run in trains of from four to nine cars. 
on this road are many and sharp, and the 
steep. 


A freight-hauling test by electric motors was held 
on June 25 on the Nantasket Beach railway. According 
to the report issued by the officers of the road, the 


motor car, equipped with four motors, hauled 16 heavicy 


loaded freight cars at a speed of about 25 mies per 
hour, with abundant power to spare. The load was 
about 450 tons. Other tests of the same nature are to 
follow. 





The most serious railway accident of the week was 
the derailment of a northbound express train on the 
Missouri, Kansas & Texas Ry., near Houston, Tex., 
on June 19. A trestle over a branch of White Oak 
bayou had been thrown out of line by the floods, and 
though the engine kept the track, the tender and three 
cars were derailed and upset. Six 
jured, one fatally.—-A collision between a westbound 
passenger train and an eastbound freight tra:n oc- 
curred June 21 at Copake, N. Y., on the Philadelphia, 
Reading & New England R. R. There were six persons 
injured, and both and 
wrecked. 


persons were in 


engines several were 


ears 





A cable car descending the Lookout Mountain In- 
cline R. R., at Chattanooga, Tenn., on June 19, jumped 
the ‘track a little distance from the top of the steep 
grade, but was stopped by the automatic brakes. Two 
persons were seriously injured by jumping from the 
car. 


A grade-crossing collision of steam and electric cars 
occurred at Sharpsburg, Pa., June 25. While an 
electric car of the C‘tizens’ Ry. was crossing the West 
Pennsylvania R. R., the trolley got off the wire, and 
before the conductor could replace it, a freight train 
struck and wrecked the car. Of about 30 persons on 
the car, five were injured, one probably fatally. 


The boilers of the water-works pumping station at 
Union City, Tenn., exploded June 17, killing the en- 
gineman and wrecking the building, and the city was 
left without water suppiy or light for some 
time. 


electric 


The sheds at the car yard of the Southern Pacific Ry., 
at Portland, Ore., were destroyed by fire recently, 


y, and 
about 16 freight cars were burned. 


A burst steam pipe on the whaleback passenger steam- 
er “Christopher Columbus’’ caused the death of two 
men and the injury of 13 others on June 22. The 
steamer was returning from her first summer excursion 
to Milwaukee, and was racing with the rival steamer 
*Virginia,’’ which had beaten the other steamer on the 
run to Milwaukee. According to press accounts, the 
boiler pressure had reached about 180 Ibs., when the 
valve in a 6-in. connecting pipe over the starboard bat- 
tery of three boilers blew out. It is said that the boilers 
were strained by a recent test at which the pressure 
was carried up to 250 Ibs. 


the embankments of 
Lane reservoir at Philadelphia has been recom- 
mended by Mr. John CC. ‘Trautwine, Ch'ef of 
the Bureau of Water, and Mr. Rudolph Hering 
and Maj. C. W. Raymond, U. S. A., Consulting Engi- 
neers. The reservoir was recently completed, and on 
receiving water showed serious leaks. The above- 
named engineers find that the outer slopes range from 
1.3 to 1 to 1.8 to 1. This, they state, is too steep for 
the material employed, as is shown by the slides or 
washes which have already occurred. It is there- 
fore recommended that all the outer slopes, except 
where the embankment is less than 10 ft. high, be ‘n- 
ereased to 2 to 1. To accomplish this, the base can be 
extended in some parts, while in others a retaining 
wall will be necessary. This work will be entirely in- 
dependent of the stopping of present leaks, but by in- 
creasing the stability of the structure may prevent 
new ones. More study, the experts state, will be re- 
quired before recommendations can be made for ren- 
dering the reservoir embankments impervious. 


An addition to the Queen 








The bullet-resisting shteld invented by Mr. W. F. 
Lennard was unofficially tested before army officers at 
Governor’s Island on June 25, Two shields were tested, 
each about 10 x 12 Ins. and 2 ins. thick; one intended to 
resist lead builets at 45 to 50 caliber at short range, 
and the other to resist steel-jacketed projectiles from 
the Krag-Jorgensen rifle. No. 1 shteld weighed 16 Ibs., 
and at 100 yards range stopped s‘x ordinary bullets 


with a penetration of 4 ins No, 2 shield, weighing 22 
bs., 8 pped five shot# in a 3-in. cirele from the Krag 
Jorgensen rfl with a pen i i ‘ 1 Mr. I 
nard chiimed that his p ple, which he keeps a s¢ 
ret, would apply as p ‘ > iry tops on ships, 
as shields for rapid-fire dl suns ped 
boats, turrets, ete. He stated could be made 
to resist shots from a 13 i cos 
as Harvey zed armo “ ‘ Ivanta 1 Was 
4), lighter and more easily fitted rh y officers 
present would not cou se.ves as nerits 
f th W ' 

A contra wis le ow I n it ( 

1 ISDL for 100 ny rifled guns, div las f ws 
y- . mm 10 12 12-in powe mod i 
een ist rifles s g Ss OD rh ti 
retype S fl s W} 1 this 
Inonth ul ‘ les ‘ s 
early finished I gov i 
ra with I 5 f t i 
the manufacture of heavy sea ma 
to the army gun } W | I 
hem ¢ s said ba x 1 S100 000) 
enlarg ng its pla f | i yuus a 
made i the Ord I) j 

Vi hival dis y a i g Ba ship 

! i ié Wied 51 t | x 
pod riba ¢ j Pp. in i 
‘Sardegn4,’ of Li so is I ed Sta 
sent the largest and f $ ‘ n 
of 7,500 tous and 22.8 s 1. and ' ft ew 
fastest armored cruisers 1 “New York 
The Spanich ‘‘Maria 1 hk vith the “New 
York," with 20 knots speed fhe Russia Rurik is 
claimed to be at prese i s irm l ‘ 
afloat, having a displa n 10,925 with 
S508 1. HP., and a wed of 19 Knots rh ‘New 
York “Columbia ind ‘*Rurik coal 
eapaelly ind e “Columbia ie mad i horter 
voyage a ss ihe Atlanti \ v ifloat 

The Port Royal, S. ©., dry-dock upleted last year 
by the general governan s not y available for 
docking warships of 26 f lraf Much dredging will 
have to be first done in 1 entrance hannel and an 
chorage in front of dock, and a new survey is be 
ing made of the bar i ne entrance te tie v The 
last chart is said to show 26 to 27 f n this bar at 
high tide, with shallow spots. 

The Canadian Canal contracts at Sault Ste Marie 
are being investigated by the Fubliec Aceounts Com 
mittee at Ottawa, says the Montreal ‘*Witness.”’ In 
1889 the following bids were made for the canal, locks, 
etc, ¢ 


Lower entrance, Ryan & Harvey.. oh 

- ss Murphy & McGreevy.. 
John Nicholson : 
Allan & Fleming.. 
Hugh Ryan 


Upper 
“ “ 
Lock contract, ‘ 
” = Goodwin & Co 
Conmee & Oo, 


“ “ 


Ryan & Harvey received the contract for the lower 
entrance; Allan & Fleming that for the upper entrance, 
and Hugh Ryan the contract for the lock; the depart- 
ment decided that the other two lock bids were too 


cheap. Mr. Nicholson bid $608,000 for both the upper 
and lower entrances, and claimed 
lowest tender for the two; but he received no sat'sfac 
tion. After the contract was let, the lock was enlarged 
to 100 ft. wide, 650 ft. long and 19 ft. deep, 
of 600 x 85 «16 ft., as bid for. A second change was 
made to 900 x 60 x 20 ft., In April, 1892, adding $190,000 
to the contract. Other additions were: 
culverts, $121,000; deepening channel, 
The total cost completed was $3,520,000, 
residence for the superintendent. 
in progress. 


that his was the 
instead 


Changes in 
ete., S$107.000. 


including a 
The inquiry is still 


Another trial of road-motors was made recently in 
France in a race between Paris and Bordeaux. 
to arrive at Bordeaux was the Panhard & Lavassor 
petro‘eum motor, Which made the distance of 362.7 miles 
in 22 h. 28 m., or an average speed of 15.13 miles per 
hour. 


The first 


The Columbia & Maryland Electric Railway Co. ts 
being formed in Baltimore by the consolidation of the 
following companies: The Belt and the Eckington and 
Soldiers’ Home companies, of Washington, D. ©. 
80 cars and 28 miles of track; th 
Washington Turnpike ( with 30 miles of route: 
ihe Maryland and Washington Ry. Co., In the Dis 
trict of Columbia, 50 miles, and the 
same name in ‘Maryland, Edmond 
son Ave., Catonsville & Ellicott City Eleetrie € 


. with 


Saltimore ind 


colnpany of the 
30 miles; and the 


now building 10 miles of track in Baltimore and vi 
cinity. The new company will be limited to $6,000,000 
in bends and $4,000,000 in stock The new officers 
are: Thomas M. Lanaban, President; B. N. Baker. 


Vice-President; Ernest MeEliroy, Treasurer; R. 8 
and W. K Schoepf 
Washington 


more is to be completed at once 


Carswell, Secretary, Genera 
and Balti 


Manager. The line between 
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THE CIVIL ENGINEER AND THE AMERI- 
CAN SOCIETY OF CIVIL ENGINEERS.* 
The constitution provides that the President shall de 

liver an address at the annual convention, and it has 
been the custom to make this address a review of en- 
gineering works. I have thought right to depart from 
this custom, as the year has been one of unusual 
dearth in engineering coustruction, and I feel that it 
is the time to call attention to the true meaning and 
position of the profession and the society to which we 
belong. 

Students of primitive seciety have divided the eariy 
development of the human race into ethnical epochs, 
representing various conditions of savagery and bar- 
barism, and finally culminating in civilization, There 
is no reason why the epoch which culminated in civili- 
gation showld be the last. It only needs a new ca- 
pacity, radically unlike those which have gone before, 
to make an epoch in civilization as distinct as those 
in primitive society. Such new capacity has now been 
found; and another epoch has begun, for man has now 
learned to menufacture power or to inert 
matter from one form to another in such a way as to 
generate power. Not only does the manufacture of 
power mark a new epoch in development, but the 
change is greater than eny which preceded it, both in 
its infiverce on the world and in the results which are 
to come. 

‘The power means that wherever 
needed we cau now practically produce unlimited power; 
whatever the measure of a that ma- 
cline can be used to make a greater one; we are no 
longer Jimited by animal units, contined by locations 
of waterfalls, nor angered by the uncertain power of 
wind; power can be had where it is needed and when 
it is needed; the manufacture of power has enabled us 
w concentrate in the hull of a single ship twice as 
much force as is developed by the whole water-power 
of the Merrimac at Lowell, and this is but a trifle of 
what may be The epoch is a great one, and 
means more to our own profession than to any other. 
The manufacture of power is the work of the eng:- 
neer, thé inventions which bave led to it were made 
by engineers; in fact, it has made possible the pro 
civil engineer. The new epoch has 
No exact dates can be fixed, for epoch- 
making is not a matter of a single invention. James 
Watt developed his first steam engine in 1769. The 
steam engine began to come into general use about the 
beginning of century. The nineteenth century 
has development of the manufacture of 
power by steam, and the steam engine Js still almost 
the representative of manufactured power, but 
there is bo reason why this should continue. Electric- 
ity as a conveyer of power has been developed to an 
extent which may almost be classed with manufact- 
ured power. New forms of manufactured power may 
come at any time; but the introduction of new forms 
is a comparatively unimportant thing. ‘The great ad- 
vance came with the ability to manufacture power at 
all; the method is a secondary thing. 

Let us consider what civil engineering is. Telford’s 
definition, incorporated in the charter of the Instiiu- 
tion of Civil Engineers, is familiar to all: “The art of 
directing the great sources of power in nature for the 
use and convenience of man.’’ The constitution of the 
American Society of Civil Engineers fixes as a require- 
ment for full “the ability 
well as direct engineering works.” 


change 


manufacture of 


single machine, 


done. 


fesskm of the 
barely begun. 


this 
seen the 


sole 


membership to design as 
The Engiish detini- 
tion and the American requirement taken together ex- 
plain what constitutes a civil engineer. His business 
is to design the works by which the great sources of 
power in nature are directed. His works are not built 
for themselves commemorative monuments; 
they are made to direct the powers of nature for the 
use of man; every engineering work is built for a 
apecial ulterior end; it is a tool to accomplish some 
specific purpose. Engine is but another name for tool; 
the business of an engineer relates to tools; a civil en- 
gineer must be capable of designing as well as han- 
dting tools. The highest development of a tool is an 
which manufactures power. All the great 
possibilities of our profession come from the existence 
of such 

It is a common error to think of civil engineering as 
a co-ordinate branch of a general profession with many 
other branches. The name of every special branch of 
engineering has a distinctive meaning; the mechanical 
engineer deals with machines, the hydraulic engineer 
with water, the mining engineer with mines, the gani- 
tary engineer with drainage and the railway engineer 


nor as 


engine 


tools. 


with railways. The word “civil” has no such dis- 
tinctive meaning; it only shows that civil engineering 
is the work of the citizen and not the work of the 
soldier. Civil engineering in its true meaning em- 


braces every special branch of engineering. The pro- 


tre of the address of Mr. Geo. S. Mortson, 
President of the American Society of Civil Engineers; 
defivered June 19 at the annual convention of the So- 
clety at Nantasket. 








fessional limitation which should be applied to the 
civil engineer is that be must be a man who, in bis 
own department, can design as well as direct; he must 
have that control over his work which nothing but 
intelligent knowledge of the subject gives; he may be 
a railway builder, a skillful surveyor, a mechanical 
engineer, or he may follow any other specialty; but 
whatever he does he must do it, not as a skillful work- 
man, but as one qualified to design. Any man who is 
thoroughly capable of understanding and handling a 
machine may be called a mechanical engineer, but 
only he who knows the principles behind that ma- 
chine so thoroughly that he would be able to design it 
or to adapt it to a pew punpose, whatever that pur- 
pose may be, can be classed as a Civil engineer. ‘he 
business of every engineer is to handle bovis; the busi- 
ness of the civil engineer, whatever department or 
specialty he may follow, is to design and build those 
tools rather than to use them. 1 use the word tool 
in its largest sense; you may call it engine if you pre- 
fer. Any constructed thing whose principal object is 
to produce something outside of self is a _ tool, 
whether that tool be a bradawwl, a steamship or a rail- 
way. Civil engineering embraces all branches of en- 
gineering, but the civil engineer differs from other 
engineers in that he makes tools rather than uses 
them. The relation of civil engineering to all other 
branches is of the broadest kind; no branch of en- 
gineering is excluded; the only exclusion is based on 
the individual qualifications of the men. 

The civil engineer is briefly a man who, with knowl- 
edge of the forces and maiterials around him, uses that 
knowledge in the design and construction of engineer- 
ing works. His business is to design the tools by 
which the sources of power in nature are directed for 
the use of maa. A body of civil engineers should 
include the choicest minds in every branch of the en- 
gineering profession. 

Our constitution provides that a member shall be a 
evil, mibtary, maval, mining, mechanical, electrical 
or other professional engineer, an architect or a marine 
archipect, qualified to design as well as to direct en- 
gineering works It would, perhaps, have been better 
expressed if it had said thar any such man who, with 
knowledge of the great sources of power in nature, uses 
that knowledge in the design and direction of engi- 
neering works is qualified to be a member. We wel- 
come into our society all branches of engineering, but 
not all engmeers. We welcome every engineer who 
applies a knowledge of the powers of nature to the de- 
sign and construction of engineering works; we wel- 
come the architect who uses this knowledge in nis 
designs and constructions, but the architect, who treats 
his profession as a fine art to decorate a construction 
which he cannot design, belongs elsewhere. Intelli- 
gent knowledge of the great powers in nature is the 
fundamental requirement for a civil engineer. On this 
substructure a superstructure of actual design aud 
consipuct.on must be built to make the complete pro- 
fessional man. 

The civil engineer of the new epoch, the epoch which 
he is bringing into existence by the mannfacture of 
power, must be an educated man; in no profession will 
this be more necessary. The physical laws of power 
and strength are mathematically exact and admit of no 
trifling. As the epoch progresses the requirements for 
each individual will become more complicated. The 
engineer cannot shield himself under doctrines of the- 
ories which he accepts but cannot understand. Dealing 
ing with accurate definite laws, and guided by the correc- 
tive touch of physical nature, the education of the engi- 
neer will become more necessary, more thorough and 
gore exact than that of any other professional man. 
This is the training which the civil engineer of the 
new epoch must have, or he must be classed as a work- 
man rather than a professional man. 

The civil engineer of the new epoch must sink the in- 
dividual in the profession. The best work is never 
done by separate men; it ‘s only accomplished when 
professional knowledge so permeates all members of a 
profession that the work of one is virtually the work 
of all. The first steps are made by individua‘’s, but 
the best results come later. The name of Watt will 
ever be identified with the successful introduction of the 
steam engine, and nothing should be allowed @ be- 
little his reputation, but there are ten thousand men 
toxlay any one of whom can build a far better engine 
than James Watt ever could; they can do it because they 
are imbued with all the work the engine builder has 
done for more than a century; they do it as members of a 
profession who are all working together. In no period 
of ithe world’s history has marine construction had any 
significance compared with what it has to-day, and it 
is because the great ship builders are working together, 
each having the practical benefit of ;wihat they all are 
doing; they are working together as members of a pro- 
fession rather than as individuals, and their work 
is becoming more uniform and more perfect. 

The civil engineer must be a specialist. No man can 
learn to design all the tools by which the powers 
in nature art to be directed. The work is too great for 


one man to master. But though the civil engineer m.. 
be a specialist, his specialty must not be of a parr. 
kind; he must have that general knowledge and tra‘); Z 
wh-ch make the liberaliy-educated man. The ;., 
difference between a Hberal education and a Specin 
education is that one teaches the student to use his 
mind and the other gives him informat!on. 

Having now considered what should characterize tj). 
civ engineers of the new epoch, let us pass from ciy), 
engineers ‘to the society which they have organized 
The American Society of Civil Engineers is a national 
society, and its objects are defined in the wu 
stitucwn to be “the advancement of engineering 
knowledge and practice, and the maintenance of «4 
high professional standard @mong its members,” 
while the means to accomplish this purpose are 
broadly stated to be intercourse between mem- 
bers, professional papers and a Mbrary for pro- 
fessional use. Intercourse between members is per- 
traps the most important of all. In no other way can 
the standard of a profession be raised so well. ‘Phe 
uran who works alone without measuring himself by 
others never does his best. The engineer must both 
measure himself by what others do and let others 
measure him. 

The preparation and publication of professional 
papers are another duty of the society. There is an im- 
portant difference between the papers which must 
come before a society and those which are published 
elsewhere. Other professional publications are gener- 
ally, Uke architectural monuments, records of what 
has been done, published for the preservation of those 
records, and not for much more. The fundamental 
feature of the papers of a professional society, on 
the other hand, is that, like every engineering work, 
they are tools; their work begins when they are read; 
they are intended to bring out discussions, to compare 
different views, and in this way to give the knowledge 
of the profession to all; it is in this line that most 
development is needed. The papers which are now 
published in our Transactions are many of them very 
good, but the discussions are not what they should be. 
An author may be best satisfied by the paper which 
is most perfect in itself, but the paper which brings 
out the fullest discussion is the most useful to-the 
society. We have an endowed prize for a paper 
worthy of special commendation as a contribution to 
engineering science; and another endowed prize for a 
paper describing in detail accomplished works of con- 
struction. There should be a third endowment for 
a prize for the paper which calls out the best discus- 
sion of the year, and this prize should be given with- 
out reference to the awards of the other two, so that 
if the paper which receives the Norman medal also 
brings out the best discussion it will receive two prizes 
instead of one. 

Our society bas a professional library, but ‘the facill- 
‘tiles for using it are far from what they should be, 
and are a poor fulfillment of the constitutional require 
ment for the establishment of facilities for its use. 
Every book on an engineering subject ought to be 
found on the shelves soon after it is published, and en- 
gineers should find this library as convenient a work- 
shop as the library of ‘the Bar Association is to mei- 
bers of the bar. It should be open not only during the 
daylight hours, but late into the evening, so that the 
older engineers, who have no time in the day, and 
‘the younger men, ‘who have nowhere else ‘to go in the 
evening, can realize the full benefit of its worth. Ina 
new society house separate and safe prevision for the 
library must be given specinl attention. 

The society must work for the profession rather 
than for the individual; its duties are the advancement 
of engineering knowledge and practice and the main- 
tenance of a high professional standard. [t must not 
mix itself up with ‘the affairs of individuals; it has no 
secret rites nor arbitrary rules; with scales of charges 
it has nothing to do; it will not demean its mempers 
by putting itself on the basis of a iabor organization. 
High professional standards can never be maintained 
by agreements which restrict the free right of the in- 
dividual to receive such compensation, large or small, 
‘as his own ability has shown he is worth; it can only 
be maintained by that true professionel spirit which 
sinks the individual in the whole. 

The relations which our society should bear to the 
other national engineering societies is established by 
the definition of civil engineering. Our society should 
include ithe choicest minds in every branch of engi- 
neering; it must have among its members the leading 
members of every society which represents an en- 
gineering specialty. No other society can have our 
general range; on ithe other hand, mo other national 
society can make the same restrictions as to indi- 
vidual requirements. Bach of the other societies 18 
devoted to some specific branch of engineering, but 
the individual qualifications should be comparatively 
light; It receives into its ranks every engineer working 
in its specialty; as we recetve engineers of every 
specialty but not every engineer. * 
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the va- 
These 


The relation which our society is to bear to 
rious ocal societies is of a different character. 
societies are intended to bring together the eng-_neers 
of the immediate neighborhood in which they are es- 
tablished. Their opportunities for social intercourse 
and for frequent discuss!ons are necessarily greater 
than these of a mational society. Thefr requirements 
for mambership should be more liberal than those of 
national society. Like our society, they shoud 
from every branch of engineering; 
Lke the mechanical and other spec‘al societies, they 
shou'd adm every one who is qualified to take re- 
sponsitvie charge of work in his department. ‘The quali- 
fication for a member of the Western Society of En- 
gineers, ‘the Chicago are simpy that he 
must have been engaged for five years ‘n some breach 
of engineering. It would be an appr ypriate thing for 
these hocal societies who now have it in their title to 
drop the “Civil” and let them all become “Societies of 
Engineers,’ restricted only by convenience of location. 

As ‘the national societies all have their headquarters 
in ‘the same city, any engineer residing in or near New 
York may find all that he needs in one or more of the 
but ‘t is hoped that in time every 
“1 also be a member of one of 


eny 
receive members 


jocal society, 


national societies, 
non-resident member w 
the Yocal societies. 

The differences between our society and the severad 
ather classes of engineering societies are of so radical 
a nature that it would be a dangerous thing to try in 
any way ‘to consol'date or unite them. We cannot 
nuite without entirely changing the qualifications for 
membership. No idea of uniting with the other national 
socteties has ever been suggested. We cinnot unite 
wth the varfous local societies without either so w-den- 
ing ithe qualifications of our membership that we shall 
cease to be a society of civil engineers, or so restricting 
the quacifications of their membership that the ranks 
of many of them would be destroyed. But though we 
canne* unite with any of the other societies, it is our 
duty, as the *teading engineering society of America, 
and one of the leading societies of the world, to treat 
all other technical organizations with the same gener- 
ous kindness and courtesy which shoud character'ze the 
treatment of gentlemen by gentlemen, of profess‘onal 
men by each other. The members of the different local 
organizations shoukl be weicomed to our headquarters, 
and we should freety exchange our pubticat‘ons with 
other societies, esteaming ‘t a privilege, ‘f we are able 
to give them more than they give us. 





THE CHICAGO MAIN DRAINAGE CHANNEL. 
VI. 
Willow Springs Division, Sections F and E. 


The Willow Springs Division of the Drainage 
Ohannel begins at the east end of Section F and 
extends to the west end of Section 1, a 
of about 7% miles. Beginning at the east 


distance 


end of 
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vision is Mr. H. B. Alexander, whose offices are 
located at Willow Springs, Il. We are 
Mr. Alexander for much aid in securing the ma‘ter 
for the articles on Sections F to 1, inclusive, 

Section F. 
the first work of river diversion, and also 
the first section yet described which has been taken 
from the original contractors and relet. The or- 
igimal contract for the Was signed by 
Ricker, Lee & Co., of Galveston, Tex., Nov. 23, 
IS92, and called for the removal of 1,390,495 eu. 
yds. of glacial drift, and 45,900 eu. yds. of solid rock 
at 23% and SO cts. pr cu. yd., respectively. 
Later estimates (Jan. 1, 1895), based on more ac- 
curate data, reduced the quantities on the section to 
1,251,887 eu. yds. of glacial drift and 16,724 cu. yds. 
of solid rock. About 70,000 eu. yds. of the glacial 
drift excavation was on the river diversion channel. 

The contractors began work promptly after sign- 
ing the contract, and on Jan. 1, 1894, were con- 
siderably ahead of the contract requirements in the 
amount of excavation completed. On April 3, 1894, 
however, they notified the Board of Trustees that 
a very hard material had been encountered in the 
glacial drift work, which could not be excavated at 
the price they were receiving—viz., 2: 4 cts. per cu. 
yd.—and asked that a readjustment of the price 
be made for this hard material. The argument 
made by the contractors in support of their request 
was that the borings made by the engineers to de- 
termine the character of the material failed to indi- 
cate in any way the presence of this hard mater‘a!, 
and were thus misleading. 

Similar complaints having been made by the 
contractors working the succeeding Sections E, D 
and ©, the Board of Trustees appointed a special 
committee of adjustment to consider the question of 
the claim for hard the four sections 
named. As the investigations and decisions of this 
committee apply to Sections E, D and C, which wiil 
be described in future articles, as well as to Sec 
tion F, now under consideration, and because they 
established the policy of the Board of Trustees 
in future disputes of similar nature, they are given 


indebted to 


“This section is notable as involving 


as being 


section 


cts. 


material on 


here in some detail. It shouk! be stated that in 
the very beginning the claims of the contractors 
for Sections D and C were set aside, so that in 


reality the following discussion refers only to Sec- 
tions F and E. 

The investigations of the committee consisted in 
sinking a series of 6 x 6-ft. test pits at intervais 
along the sections in dispute, the investigation 
and report of a commission of seven engineers from 
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div ided 


the Chief Engineer, 


engineers was Four meet 
including 
increase in 
terial remaining on 
valuation of the work, and 


the Assistant Chief Engineer he!d that there 


in its opinion 


bers, agresd that an 


price to 41 cts. per cu. yd. for the ma 


both sections would be a just 


tWo members, including 
should 
be no increase in price for Seetion E, bu 
that an increase of 614 cts. per cu. yd. might be 
justly allowed on Section F, 


considered 


Some of the engincers 


uso suggested that the quicksand which had been 
shown by the test pits could perhaps be handled 
by hydraulie dredges. The advice of a committee 
of contractors was secured to consider this ques 


tion of dredging, and its opinion was in substance 
that dredging would not work satisfactorily, aud 


perhaps not at all. 
quicksand, however, assumed no importance, as the 
contractors on both Section F and Section E agreed 


The question of handling this 


to take their chances with it, 


providing the prices 

for hard material be raised to 50 ets. and 38 ets 
per cu. yd., respectively, on these sections 

The committee of adjustment was divided in 4 

opinion as to what action to pursue in the face of 


the testimony, but finally presented a maj rity and 
a minority report. The 
mended that no increase in 


majority report recom 
price for hard material 
be allowed, and this report was adopted and acted 
upon by the Board of Trustees. The argument of 


the majority report seems to have been that am 


action granting relief would be a precedent which 
would involve serious annoyance from other cou 
tractors who might encounter material a [ttl 


harder than they had anticipated, and claim an ad 
justment of prices. It was 
able to suppose that the 
allowed for contingencies of 
ing their bids, and if by a mistake in 
they had not made sufficient allowance, the 
age District should not be expected | 
The minority report, on the other hand, held that 
the early completion of the 


also considered 


reaso 
contractors have 
mak 
ju lyment 
Drain 


. 
»>etand the loses 


should 


this character in 


canal 
to questions of precedent, and that 


Was paramoun 


Where grievous 
hardship devolved on the contractor on account of 
errors to which the Board of Trustees was a 


they were bound to do what 


party, 
equity might require. 
The test pits proved that the small borings had no 
indicated the true character of the material, and to 
declare forfeited and relet the 
to new take at least six months 
For these reasons the minority report recommended 
that relief be afforded to the contractors by placing 


the contract section 


contractors would 


the price of the hard material at 50 cts. per cu, yd., 


so that work might be continued without interruption, 





FiG. 22. VIEW OF BRIDGE CONVEYORS ON SECTION F; Weir & McKechney, Contractors. 


Section F the channel is 110 ft. wide at the bottom 
to a poimt within 500 ft. of the west end of the 
same section, where it widens out to the normal 
section 202 ft. wide on the bottom, and continues 
this width to the east end of Section 1, where the 
rock channel, 160 ft. wide at the bottom, begins. 
The side slopes are 2 ft. horizontal to 1 ft. ver- 
tical, The first of the river diversion channel work 
occurs on this division, The engineer of the di- 





the engineer corps of the Drainage District, and 
the testimony of a number of well-known con- 
tractors. The test pits which were sunk, in the 
words of the Chief Engineer’s report, “disclosed 
the fact that the material to be excavated was of 
a more difficult character than was indicated by 
the simple borings.” They also disclosed the ex- 
istence of a large amount of a peculiar quicksand 
underlying the hard material. The commission of 


Although failing to receive the relief they had ex- 
pected, the contractors for Section F prosecuted 
work until the early part of the month of November, 
1894. During that month the Chief Engineer re 
ported the work delinquent, and later the section 
was ordered relet to new contractors. In January, 
1895, the new contract Wier & Me 
Kechney, of Cincinnati, O., at 2914 c*s. per en. yd. 
for glacial drift and 90 cts. per cu. yd. for solfd rock. 


was let to 
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As the first contractors had excavated 662,527 
yds. of glacial drift, there remained 589,360 cu. yds. 
of glacial drift and 16,724 cu. yds. of solid rock for 
the new contractors to take out. The work of the 
two firms of contractors is taken up in the order 
of their contracts in the following paragraphs. 
Before describing the methods of excavation adopt- 
ed, it is important to get a clear understanding of 
the character of the material. The top soil is the 
usual soft prairie loam, which becomes more and 


cu. 


¢ - , ees — 


' 


ee 


identical to the one used on Sections K and I. A 
cut is made transversely across the channel by a 
steam shovel, which loads into dump cars. The cars 
are hauled across the bottom of the channel, up the 
slope, and onto a bridge which spans the spoil bank, 
and are then dumped through the open floor of the 
bridge. Instead, however, of a berm of 80 ft. be- 
tween the channel and spoil bank, as is the case on 
Sections K and I, there is here a berm of several 
hundred feet, with a corresponding increased length 


m— & ———e 





FIG. 23. VIEW OF SPILLWAY NEAR 


more clayey in character as the depth below the 
surface increases, Underlying this is a stratum of 
yerv hard “indurated clay.” This layer of clay 
constitutes the bulk of the intractable material 
about which the difficulty just described arose. In 
order to dig it with any degree of success, blasting 
is necessary, and owing to the toughness as well 
as the hardness of the clay, the explosive, instead 
of shattering it, tears it out in large blocks, which 
often have broken with small blasts before 
they ean be handled. Coupled with the hardness 
of the material is the annoyance of frequent boul- 
ders, which are scattered through and firmly im- 
bedded in the clay. Below the clay are beds of 
the peculiar quick-acting sand previously noted. 
This sand is so soft that a person quickly sinks into 
it. and is also somewhat viscid; thrusting against it 
with the foot causes it to shake, jelly-like, for a 
cousiderable distance around the point of pressure. 
Owing to this peculiar action, the sand has been 
given the name of “bull liver.” If the hand is 
thrust into this “bull liver” and withdrawn the ma- 
terial clings to the fingers in long, stringy masses. 
No experience has yet been had in handling this ma- 
terial, and it is not known how difficult it may 
prove to excavate. 

The first contractors, Ricker, Lee & Co., began 
work by excavating the first 5 or 6 ft. in depth 
over the whole section with wheel scrapers. Steam 
shovels were then put at work in a cut about 12 ft. 
o 14 ft. deep, running lengthwise of the section. 
our trains of Thacher dump cars were used to 
convey the excavated material to the spoil bank, 
¢wo trains for each shovel. One locomotive for 
each shovel was used to place the cars, and the 
other to haul the trains to and from the spoil bank. 
The Thacher dump car used is deserving of men- 
fion in one or two particulars, principally on ac- 
cmnt of the dumping mechanism, gach car is 
provided with an air cylinder, the piston of which 
when forced out dumps the car. These cylinders 
are connected with the air pump on the engine in a 
manner somewhat similar to the well-known air- 
brake, and just as the engineman can apply the 
air-brakes in ordimary train service, he can dump 
the Thacher cars from the engine. 

Bucyrus steam shovels were used, and, as indi- 
cated above, when working in the indurated clay 
had to have the material] blasted in front of them. 
Dynamite and black or Judson powder were used 
as explosives, and the holes drilled from 16 ft. to 18 
ft. deep. On an average 14 men were employed in 
drilling and blasting, working Sundays and generally 
five nights in the week. With the material blasted, 
the shovels handled about 350 cu. yds. per 10-hour 
shift, when working. 

The system of excavation adopted by the pres- 
ent contractors, Weir & McKechney, is practically 


to be 


HEAD OF RIVER DIVERSION CHANNEL. 


of haul. Two bridges or conveyors are used, both 
starting near the middle of the section, and one 
working each way towards the ends. Fig. 22 is a 
view of the bridges taken before the falsework 
for erection had been removed from under one of 
them. Both spans are combination wood and iron, 
and are 210 ft. long. The cars are hauled by cable, 
the winding engines being placed in the houses 
shown near the foot of the trestle incline. The 
houses, inclines and trusses are mounted on trucks 
so that they can be moved along the track as the 
work proceeds. 

Thus far sufficient excavation has not been done 
with these bridge conveyors to show their capacity. 
Barnhart’s AA type of steam shovels, manufact- 
ured by the Marion Steam Shovel Co., of Marion, 
O., are used to load the cars. 

River Diversion Channel and Spillway. 

So far little mention has been made of the im- 

portant work of river diversion and its auxiliary 


Lockport and Joliet, Il., it was inadvisable to f,, 
the entire column of water through that chany 
until it had been enlarged to the proper size. T 
enlargement of the channel through Lockport «4; 
Joliet could not easily be made until a later da: 
and so some temporary expedient was necessary 
to dispose effectmally of the surplus flood wat; 
without either forcing them through Joliet or aljo\ 
ing them to inundate the main channel. A safe: 
valve in the shape of a spillway was therefore eo) 
structed near the head of the river diversion chan 
nel, which allowed all the flood waters beyond a 
certain amount to flow into the Ogden Ditch ani 
Chicago River. 


The river diversion channel begins on Section I 
and continues to the end of the main channel, some 
times following the old bed of the Desplaines River 
and sometimes an artificially-excavated channel. 
The location of this channel is shown in the general 
map of the drainage channel work.* Altogether 
there are 13 miles of artificial channel, 200 ft. wide 
on the bottom and with side slopes of 2 to 1. The 
levee separating the river diversion from the main 
channel! is 19 miles long. The work of constructing 
the river diversion channel calls for no especial 
mention. Generally the diversion channel on each 
section of the main channel was excavated by the 
contractor of that section, but in some jnstances the 
Sanitary District did portions of the work for the 
purpose of giving work to the unemployed poor of 
Chicago. 

The spillway at the head of the river diversion 
channel is a concrete dam capped with cut stone, 
and is 397 ft. long. The crest of the spillway is 
164% ft. above Chicago datum, which prevents any 
flow toward Chicago until the flow of the Desplaines 
River has reached 300,000 cu. ft. per minute, and 
furthermore limits the possible height of water in 
the river to an elevation between 3 and 4 ft. above 
the crest of the spillway, thus insuring against an 
overflow of the south lines of the river diversion. It 
also limits the maximum flow toward Joliet to 
about 400,000 cu. ft. per minute. 

Originally the flow toward Chicago commenced 
when the flood passing this point of the river reached 
50,000 cu. ft. per minute. When the channe! 
through Joliet is enlarged so as to accommodate the 
entire flood waters, the crest of the spillway will 
be raised so as to prevent any flow toward Chicago. 

Fig. 23 is a general view of the spillway, and 
Figs. 24 and 25 show a plan and several sections 





FIG. 24. PLAN OF SPILLWAY NEAR HEAD OF RIVER DIVERSION CHANNEL. 


constructions. For long distances the route of the 
main channel occupied the bed of the Desplaines 
River, and almost its entire length was subject to 
inundation during flood seasons. It will be readily 
seen, therefore, that plans for diverting this etream 
had to be carried to completion before much work 
could be done on the main channel. These plans 
provided for the construction of a river diversion 
channel running almost parallel with the main chan- 
nel and separated from it by a levee high and 
strong enough to hold back the most excessive 
floods. Since, however, only part of the flood 


waters had normally gone down the river through 


of the masonry. Stone masonry js used for cap- 
ping the dam and facing a portion of the wing walls, 
but for all other parts of the structure concrete is 
used. The body of the concrete was composed of 
one part Louisville cement mortar and two parts 
broken stone. This mortar was made in the pro- 
portion of 300 Ibs. of cement to 7 cu. ft. of sharp, 
clean sand, and the broken stone was required to 
be of such size that its greatest dimensions would 
pass a 2-in. ring. The cement and sand were 
first mixed dry, and then passed through a \4-"n. 
mesh sieve, _and wetted as needed for use, the 
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broken stone being added to the wetted mortar. 
For plastering the exposed surfaces of the concrete 
work, German Portland cement mortar composed of 
400 Ibs. of cement to 3 cu. ft. of sand was used. 
This coating of plaster varied from % in. to 1 in. thick, 
and cost 75 cts. per sq. yd. The cost of the con- 
crete was $6 per cu. yd. The figures of cost in- 
clude everything—material, molds, etce.—including 
the hauling of all ma- 







terial about one mite _- Switches 
from the railway by 
teams. 


The method of doing 
the work was very sim- 
ple. The Sanitary Dis- 
trict entered into a con- 
tract with McArthur 
Brothers, of Chicago, 
whereby that firm was 
to furnish all labor, ma- 
terial and superintend- 
ence, and render bills for 
the labor and material to 
be paid by the Sanitary 
District, which was al- 
so to pay 10% on the 
cost of the work for su- 
perintendence. In shorter 
words, McArthur Bros. 
acted as agent of the 
Sanitary District for 
this particular work. The rock foundation was first 
cleaned, and then the concrete was placed in suit- 
ably-shaped molds and tamped in 6-in. layers. The 
capstones and other stone masonry were laid as the 
concrete work progressed to suitable points. It 
may be stated that the capstone masonry, which 
consisted of dimension stone laid in Portland cem- 
ent mortar, cost $16.50 per cu. yd. The total cost 
of the spillway was $20,518. 

The spillway has been called upon but once so 
far to act for the purpose for which it was con- 
structed. In March, 1894, water flowed over the 
crest for a period of 61 hours. This flood, but for 
the intervention of the spillway, would have for the 
most part entered the Chicago River, and like its 
predecessors, swept pollution and disease out into 
the lake to be drawn into the water-works jnlets. 
This may perhaps be said to be the first substantial 
benefit which the city of Chicago has reaped from 
her great sanitary work. 

Section E.—Like Section F, this section has been 
taken from the original contractors and relet to 
others, as the result of the dispute already re- 
ferred to as arising over the prices for hard ma- 
terial. The various phases of this dispute outlined in 
the description of Section F occurred in connection 
with Section E, and the final decision of the Board 
of Trustees was the same. . The original contract 
for Section E was let to Streater & Kenefick,Feb. 1, 
1898, and called for the excavation of 1,840,773 cu. 
yds. of glacial drift, 67,465 cu. yds. of which were in 
the river diversion channel, and 5,000 cu. yds. of 
solid rock. The latest revised estimates give the 
amount of excavation on the section as 1,887,993 
cu. yds. of glacial drift and 78,765 cu. yds. of solid 
rock. The prices for excavation were 27% cts. 
per cu. yd. for glacial drift and $1 per cu. yd. for 
solid rock. The contract was taken from Streeter 
& Kenefick, Aug. 29, 1894, and relet to Angus & 
Grindele, Sept. 19, 1894, at 27 cts. per cu. yd. for 
glacial drift, and 80 cts. per cu. yd. for solid rock. 
This bid was the lowest of all received, and, it is 
to be noted, was 14 ct. per cu. yd. lower on glacial 
drift, and 20 cts. per cu. yd. lower on solid rock 
than the original price. 

The first contractors, Streeter & Kenefick, began 
work soon after being awarded the contract, and on 
Jan. 1, 1894, were considerably ahead of the con- 
tract requirements for the amount of material ex- 
cavated. Practically the same system of steam 
shovels and spoil trains was used to handle the 
hard material as has just been described for Section 
F, and the soft top soil was removed by wheel 
scrapers. 

Angus & Gindele, the second contractors, also 
adopted the same system of steam shovels and 
spoil trains. Fig. 26 shows the arrangement of 
tracks adopted by them on the west half of the 
section. This plan was made from sketches made 
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in April, 1895. As the steam shovel cut proceeds 
east, the track will be advanced, and ultimately 
there will be an incline connecting the tracks in 
the pit with those on the spoil bank at the east 
end of the section. Barnhart’s AA type shove'ls 
are used to load the cars, the material being blasted 
ahead of the shovels. In addition to these shovels 
a large excavator, also built by the Marion Steam 
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FIG 26. PLAN OF TRACKS SHOWING METHOD OF EXCAVATION ON 
SECTION E; Angus & Gindele, Summit, Ill., Contractors. 


Shovel Co., Marion, O., has recently been completed. 
This excavator is a very large steam shovel built of 
wood and iron. An idea of its size may be gained 
from the following dimensions: 


WEE ebb cweslt nchsas ep decassdce dears 250,000 Ibs. 
EME GOED 5 2h ono 345 ks vkd ca ceivdacdes Do) ft. 


Width of car 
Gage of car 


23 


ry 
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Length of dipper handle ................ 34 “ 

OU ON brs ids pa vsscacisdod ens 1 x 12 ins. 
S'ze of boiler (locomotive type)........ ‘6 ins. x 20 ft 
GU OE Go aie vita clcstenscdacccaa 2 cu. yds. : 


excavation has 
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STATISTICS OF RATLWAYS IN THE UNLTED 
STATES IN 184. 


The report has just been issued of the Statistician 
to the Interstate ¢ 


the railways of the 


‘ommerce Commission, covering 
United States and their opera 
tion in the year ending June 30, 1804. 


period of 


This report 
covers a unprecedented 
ik 


. and represen 


and 
and on the date 
roads, operating 42,000 miles of line 


Ww despre id 


railway depression, named 


railway capitaliza 


ing about one-fourth of the total 
tion, were in the hands of receivers. 
On June 30, 1894, the total railway 


the United States was 178,708 miles, 


mileage in 


in increase of 





2,248 miles over 1893. The total mileage of all 
tracks was 233,533, including 10,499 miles of 
second track, 953 miles of third track, 711 miles of 
fourth track and 42,662 miles of yard tracks and 


sidings. 
on 
Che total number of railway corporations on June 


30, ISD4, was 1,924, 


an increase during the year of 
Of this number 745 were independent operat 
ing companies, and $45 maintained separate 
ating accounts. 


Oper 
The number of companies maintain 
ing financial accounts only was 804, of which 334 
were operated under lease for a fixed money rental, 
and 190 for a contingent 
controlled through 
operating company; the 
information as ¢ 


money rental; 2435 were 
the ownership of stock by the 
urned no 


remaining 37 re 


o the form of control. The number 
of roads not in operation was 77, of which 60 were 
independent roads; 10 were subsidiary roads 
In addi 


US private 


parts 
of systems, and 7 were private rvads. ion to 
the roads already referred to there were 
roads operated in connection with lo 


logging, milling 
and mining 


industries. The movement of ¢ 


dation during the 


MLSOl) 
year on 
volved has been greater than for the 


the basis of mileage in 


year previous;* 
15 roads, representing 1,754.64 miles, have been 
merged; 22 roads, representing 2,351.90 miles, hav 


been reorganized, and 14 roads, representing 1,500.34 


miles, have been consolidated. <A classification of 


railways on the basis of operated mileage shows that 


a 


hie, 


Wing Wall in Elevation 


- 
Transverse Section of 


FIG. 25. SECTIONS OF SPILLWAY SHOWING CHARACTER OF MASONRY 


not been done with this shovel to enable accurate fig- 
ures of its capacity to be given. We shall give such 
figures, however, in a future article. 





The New York & (Brooklyn Tunnel (o.'s charter 
has been signed by Governor Morton. This company 
proposes to build a four-track tunnel under the East 
River. 


44 roads, each with a mileage of over 1,000 miles, 
operate 100,547.29 miles of line, or 56.30% of the 
total mileage of the country; 23 roads, each with a 
mileage of over 600 and less than 1.000 miles, op- 
erate 17,918.35 miles of line, or 10.03% of the total 
mileage; 23 roads, each with a mileage of 400 and 
less than 600 miles, operate 11,724 miles of dine. 
or 6.57% of the total mileage; 42 roads, with a mile 
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age of over 250 and less than 400 miles, operate 
13,508.82 miles of line, or 7.56% of the total mile- 
age, and 907 roads, each with a mileage of less 
than 250 miles, operate the remainder of the mile- 


age, 34,910.26 miles, or 19.54% of the total mileage. 
From this it will be seen that 90 roads, represent- 


ing the first three classes, operate 72.90% of the en- 
tire mileage of the country. 

The statistics of equipment of the 
United States on June 30, 1894, may 
as follows: 


railways of the 
be tabulated 








Total number of locomotives 35,492 
Passenger locomotives. .............e0.00- Y.89S 
Preight lOcOMOtlhVEsS. os cw veces ccvesscccsseee 20,000 
Switch'ng locomotives.........-cccccerceree 5,085 
CMGRROSUEOE ocd cet ce cnsvepeves ecuncegand ap 513 

Total number of cars reported.............. 1,278,078 
In passenger BePViCe, .. 2... cece cece censecees 33,018 
Hm FrelMRt GOPVICE. 2. 6060 cc cecccccovecscecses 1,205,169 
Caboose, derrick, gravel, pay and other cars 

in company BOTVICE. 02 cccnscvavesdeeecoese 39,891 

Increase in cars In year ISD4.........6-0 eee eee 4,182 

Increase in previous year, I808............-+. 58.85 t 

Passengers carried per passenger locomotive. 26% 

Passenger miles per passenger locomotive... .1,444,400 

Tona carried per freight locomotive........... 31 4) 
‘Ton-miles per freight locomotive ..........-. 4,016, 755 

Passenger cars per 1,000,000 pespenpers. coees 53 

Freight cars per 1,000,000 tons freight. oe 1,888 

Locomotives fitted with train-brakes in "year. 1579 

Cars fitted with train-brakes in year ........ 30,3853 

Locomotives fitted with automat-.e coupiers in 
PORE i iou'ka vi nidweks Reka heetdwes beeeey eters 1,197 

Cars fitted with automatic couplers in year. 34.186 

To tal equipme nt st i without train brakes... 74.80 


* automatic couplers 72.77% 


The total number of railway employees on June 
80, 1894, was 779,608, a decrease of 10% on the 
return for the previous year, and the smallest num- 
ber employed in any year since 1890. The greatest 
decrease has been in trackmen, the decrease in th's 
being 29,443, or 16.54 the next largest 
decrease was in 19,890 laborers, unclassified 
employees, a decrease equal to 18.91%. The total 
reduction in the administrative force was 3,635, while 
that in the maintenance of way and structures was 
40,841. A new feature in this report is a table 
giving the average daily compensation for the vari- 
ous classes of railway employees. For 1894 this 
record stands as follows: General officers, $9.71; 
other officers, $5.75; general office clerks, $2.34; 
station agents, $1.75; other station men, $1.63; en- 
ginemen, $3.61; firemen, $2.03; conductors, $3.04; 
other trainmen, $1.89; machinis<s, $2.21; carpenters, 
$2.02; other shopmen, $1.69; section foremen, $1.71; 
other trackmen, $1.18; switchmen, flagmen and 
watchmen, $1.75; telegraph operators and despatch- 
ers, $1.93; employees on floating equipment, $1.97. 

The total amount of reported railway capital on 
30, 1894, was $10,796,473,813, or $62,951 per 
This is an increase in the amount out- 
standing during the year of $290,238,403. The 
amount of capital stock was $4,834,075,659, of 
which $4,103,584,166 was common stock, and $730,- 
491,493 was preferred stock. The funded debt was 
$5,356,583,019, classified as follows: Bonds, $4,- 
593,031,754; miscellaneous obligations, $456,277,380; 
income bonds, $242,403,681, and equipment trust 
obligations, $63,970,204. The amount of current L- 
abilities was $605,815,135. The amount of railway 
securities held by the railways as an investment 
Was $1,544,058,670, a decrease during the year of 
$18,963,563. 

The amount of stock paying no dividend was 
$3,066, 150,094, or 63.43% of the total amount. Of 
the stock-paying dividends, 4.31% of the total stock 


! . 
Cass 


or 


June < 
mile of line. 


paid from 4 to 5 10.12% paid from 5 to 
6 5.12 paid from 6 to 7%, and 5.42% 
paid from 7 to 8 The total amount of 
dividends was $95,575,976, or an average rate on 


the dividend-paying stock of 541%. The amount 
of bonds paying no Interest was $650,573,789, or 
14.17%. The amount of miscellaneous obligations 
paying no interest was $53,426,264, or 11.71%, 
and the amount of income bonds paying no interest 
Was $210,757,554, or 86.94%. 

The public service rendered in the year was as fo!- 
lows: 


Total passengers Carried...............0. 619,688, 199 
lucrease over previous year (with World's 
Fair tri ivel) k gS RM acne ba Ral REDE hele an ed we 26,127,587 
Passenger mileage ........06.scsccecuces 14,289, 445,893 
Ave rage passengers per train............. 
distance for each passenger....... 
Passenger mileage per mile of line....... 
‘To is of fre “ight carried in 1804........... 
WUOUs ose uth ata 
Ton mileage for freight...............00. 80,335, 104, 702 
Decrease from 1608... 22... 0... cc cece case 13,258,007, ao 
fon-miles per mile of line................ 457,2 
Average tons In @ train. .........cecceccs 1 a0 
- haul of one ton, mHes............ 125.88 
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Bens GHG «sna ich deades Hcbees ideas $1,073,361, 797 
Decrease from 1898 (12.07%).........4.. 147,39),077 
in passenger revenue (5.35%)..... 16,142,258 
” “ freight “ (15.63 7 129,552,948 
Total operating expenses in 184 731,414,322 
Decrease from 18938 (11.66%)............. 96,506,977 
SOE OR. bis Wien 6 ites sows owe nvdedels 341,947,475 
Income from outside sources............. 142,816,805 
Fixed charges and other deductions...... oon 
Net income for 1894 (dividends).......... $55 
Dividends actually pald.............e00- $95.575.976 


The last statement is especially significant, as it 
shows that nearly half the dividends paid were paid 
with borrowed money or out of previous years’ earn- 
ings, and so were not really earned. Of the gross 
earnings, 26.58% was from the carrying of passen- 
gers, and 65.16% came from freight. 

During the year 1,828 railway employees 
killed, and 22,422 were injured, as compared with 
killed and 31,729 injured in 1893. This de- 
crease is, of course, mainly due to the reduced num- 
ber of employees and the decrease in the volume of 
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Fig. 119. Sewage Disposal Area at Freehold, N. J. 


The number of passengers killed 
was 324, an increase of 25 over 1893, and 3,304 
passengers were injured, a decrease of 195. Among 
the fatal casualties to railway employees, 251 were 
due to coupling and uncoupling cars, 439 to falling 
from trains, 50 to overhead obstructions, 145 to 
collisions, and 108 to derailments. One employee was 
killed out of every 42S in service, and one was in- 
jured out of every 33. On ~ other hand, 1 pas- 
senger was killed for every 1,912,618 carried, or 
for each 44,103,228 miles ae and 1 injured 
out of each 204,248 carried, or for each 4,709,771 
miles traveled. 


business handled. 
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Freehold presents a good example of the way in 
which a small municipality can sometimes over- 
come seemingly great natural obstacles to the proper 
disposal of its sewage. The town is small and of 
slow growth, having increased from a population of 
2,482 in 1880 to only 2,932 in 1890. Water-works, 
built by the town, were put in operation in May, 
1891, the supply being pumped from artesian weils 
to a stand-pipe. A sewerage system of the separate 
type was built in 1892-3, the disposal area being put 
in use in June, 1893. 

The plans for the sewerage system were made by 

H. Chapman, of Waring, Chapman & Farqu- 
har, of Newport and New York. The information in 
relation to the disposal area directly following is 
abstracted from a description of the same by Col. 
Geo. E. Waring, Jr., M. Inst. C. E., published in 
the report of the New Jersey Board of Health for 
1893. 

Land disposal at Freehold had been decided upon 
by the town before the engineers were called in, 
there being no available stream into which crude 
sewage could be discharged. The engineers agreed 
with the authorities upon this method of disposal. 
The only tract to which the sewage could be con- 
veyed by gravity was somewhat unfavorable in 
character, much of it being peacy, “with a surface 
of from 6 to 12 ins. of bog-iron ore.” The balance 
of the 16 acres selected is greensand marl and clayey 
gravel. 

The land was naturally very wet, and had been 
partially drained. The first work to be done was to 
underdrain the area upon which sewage was to be 
put in the near future. This was effected by means 
of 3-in. tile drains laid on 8-in. hemlock boards 4 ft. 
below the surface. The joints were wrapped with 
muslin and the tiles were covered to within Jess 
than a foot of the surface with material excavated 
from the brook into which the underdrains dis- 
charge. This brook was lowered to a depth of 4% 
ft. The underdrains are about 25 ft. apart, and 
are shown on the accompanying plan, Fig. 119. This 
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plan shows the land bought by the city and 1! 
portion of it laid out for use. After laying the +1); 
the area was graded. 

The outlet sewer discharges on two horizon 
sereens (each about 4 ft. square), made in duplic. 
for removal in cleaning, and lifted by a differen; 
pulley on a traveler. The screen chamber adjoin. 
and discharges into an open tank 50 ft: square au! 
4% ft. deep. From this tank the sewage passes 
through ‘a vertical screen to a 6-in. automatic Rhoads 
Williams siphon. The siphon was adjusted at ‘i 
start to discharge 22,000 gallons, but can be ar 
ranged to discharge 50,000 ga'lons at a time. Th 
discharge of 22,000 gallons takes SO minutes. Tho 
sewage can be drawn out through a 12-in. valve 
independently of the siphon, and in addition ther 
is an S-in. high level outlet to serve an area above 
the siphon outlet. 

The sewage flows to the different seetions of the 
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field through 15-in. half pipes, all as shown in I"ig. 
119, taken from Colonel Waring’s description, inen- 
tioned above. The branch carriers are of concrete, 
and lead out from shallow, cirecu'ar distributing 
basins of the same material, fitted with flat cast 
iron gates. Broken stone barriers are provided, as 
shown, to insure an even distribution of the sew- 
age over the whole width of the field. The barriers 
are 214 ft. wide and 8 ins. high, and serve their 
purpose without ponding the sewage. The field has 
a slope of about 1 to 175. The area was designed 
with the idea that each of the five sections should 
receive the entire sewage of one day, which would 
give the area four days of rest. 

The sewage tank was built by contract by Mr. 
Andrew MacDowe!l, of Freehold, for $1,246; the 
field was prepared and fenced in by day labor under 
the direction of Mr. N. J. Conover, of Freehold, for 
$6,207; engineering and superintendence cost $1,044 
making the cost of construction $30,228. All the 
land, including right of way, cost $4,120, of which 
not over $2,000 is chargeable to the area thus far 
prepared for use (about seven acres). The total 
cost of the pipe sewers built in 1892, 6.18 miles, 
was $20,832, or 64 cts. per lin. ft. This work in- 
cluded 19,583 ft. of 6, 8,602 of 8, 2,228 of 10, 1,269 
of 12, and 927 ft. of 15-in. pipe; also 103 hand-holes, 
77 inspection pipes, 31 manholes and 27 flush tanks. 

The following information regarding -he operation 
of the disposal area is taken from a letter addressed 
to Engineering News on May 30, 1895, by Mr. 
John Enright, Secretary of the Sewer and Water 
Board: 

In reply to your inquiry as to the working of our 
sewer plant, I would say: From our former statement 
to you, you understand that we have the separate sys- 
tem, and the sewage is disposed of by irrigation. It 
has now been in operation two years, and everything 
that was claimed for it bas been realized. Our dis- 
posal field is naturally ‘the worst that could be possibly 
had for the work of purification, baving in it so much 
bog iron ore and peaty material. Yet, from a sanitary 
point of view, which, of course, is the main one, every- 
thing ‘has been entirely satisfactory. 

In winter it works just as well as in summer. Being 
a very low, boggy soil over the field, it has heaved dur- 
ing the winter a great deal. This kills the grass, 


which gives a very ragged appearance to the fields. 
Then, too, the decaying of the vegetable matter in the 
soil causes depressions at places, sthrowing the field 
from its original grade. 


This causes @ more than or- 
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dimary amount of sewage to be distributed to these 
low places. Notwithstanding all this, the sewage is 
taken care of In good shape. I cannot at any point in 
the fleld detect an odor one-half so bad as from an 
ordinary water-closet (outside surface privy?). 

On June 14, 1895, a member of the editorial etaff 
of this Journal visited the Freehold disposal area. 
A heavy rain had fallen on the preceding day, but 
the day of the visit was quite warm. Notwithstan1- 
ing the saturated condition of the soil and the 
fairly high temperature of the atmosphere on that 
day, no unpleasant odors were noticed in walking 
around and across the disposal area. Close by the 
sewage receiving tank there was the characteristic 
odor of fresh sewage, a somewhat musty smeil, 
suggesting the waste water from laundry tubs—a 
suggestion doubtless aided by the soap-suds appear- 
ance of the sewage. 

Mr. W. B. Duryee, Chief Commissioner of the 
town, accompanied the writer to the field, and sup- 
plemented observation by some statements regard ng 
the disposal area, which are embodied in whut 7I!- 
lows. The town bought 16 acres of land at $250 per 
acre, a price probably much in advance of what 
the land would have brought at an ordinary se. 
The deed prohibits the application of sewage ‘to 
that portion of the land 1,000 ft. from tre upper 
line, the former owner of the land still holding 
land above this line, and thinking it for his in- 
terest to have this provision in the deed. Ihe tract 
is about 1,000 ft. from a considerable number of 
houses, mostly single houses occupied by lease, and 
some 2,000 ft. from a factory which employs a 
number of hands. An inquiry of a citizen of the 
town in a position to hear any adverse criticis.os 
elicited the statement that the people of Freehold 
are well satisfied with this method of sewage (is- 
posal, and make no complaints against the sewage 
field. 

The receiving tank is emptied and cleaned about 
once a week. The sludge is, in part, at least, eom- 
posted. The underdrains for a small portion of “he 
lower end of the field have become so badly clogged, 
perhaps by roots, as to throw this area out of use. 
They will be dug up soon. The sunken spots, men- 
tioned in Mr. Enright’s letter, will be filled in to 
grade this summer. The sewage carrier is als) out 
of grade in a number of places. Trouble has been 
experienced with a burrowing animal, similar to a 
rat, but said to be not a mole. This animal forme 
underground channels, through which the sewage 
flows laterally, instead of passing downwards. 
Where discovered, the animal is drowned out. 

The disposal area was sowed to Hungarian grass 
the first year. The standing crop was sold to a 
farmer for $45, but molded after being housed. 
Mr. Duryee stated that an attempt to cure the graces 
the second year also failed, and that it is rank 
and green, like a crop intended for ensilage. This 
suggests the possibility of preserving the grass ly 
means of silos. 

A laborer is employed on the sewage field the year 
around at $25 a month. The superintendent of the 
sewers and water-works, (Mr.S. Perrine Voorhees, has 
raised some crops on the portion where the applica- 
tion of sewage is prohibited. This year a garden 
tract is in successful cultivation, and quite a field 
of potatoes is coming on in a rather backward con- 
dition, perhaps due to late planting. No objection 
is made to occasional applications of sewage to these 
crops, and this is sometimes done. 

Mr. Voorhees informs us that there were on June 
18 about 265 connections with the water-works, of 
which two are railways, three factories and five 
schools. On the same date the number of sewer 
connections was 150. The average daily water con- 
sumption since April, 1895, has been about 96,000 
gallons. About 72,000 gallons daily is now dis- 
charged at the sewage farm, of which some 9,000 
gallons is from 22 flush tanks, which discharge 
about 420 gallons each per day. 

The land, it may be added, is outside the limits of 
the town, and within those of the township of 
Freehold. This made necessary, according ‘o recent 
New Jersey legislation, the permission, which wos 
obtained, of the township before the land could be 
used for sewage disposal. The brook into which 
the underdrainage flows discharges into the Monas- 
quan River, which rises southwest of Freehold 
and flows southeasterly 17 miles to the sea.* ‘The 
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average flow of this stream at Upper Squam, the 
head of tide, is 67,300,000 gallons, and is 


mum flow is 10,900,000 gallons daily. 
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FORTY-TON SBELF-PROPELLING CRANE 
FOR MARE ISLAND NAVY YARD. 

We illustrate herewith a 40-ton traveling crane 
recently constructed for the United States Govern- 
ment navy yard at Mare Island, Cal., by the 
American Hoist & Derrick Co., of St. Paul, Minn. 
This crane is designed to travel on a track running 
along each side and around the head of the dry 
dock at the navy yard, and is to be used in handling 
the machinery and materia! for repairs into and out 
of vessels docked there. In addition to 
unusually large machine, the crane is novel 
eral particulars of its construction. 
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a horizontal shaft running transversely across the 
drum. 


From this shaft the power is taken by 
means of friction clutches for raising the load, turn- 
ing and running the crane, and driving the sprocket 
chain, which runs to the gearing seen in the view 
over the center of the turntable. This g¢ iring is 
for the purpose of operating the screws which raise 
the outer end of the boom, by sh ng the top 
chord, thus bringing the hoisting block toward 
the drum. The radius of the boom may be varied 
between limits of GO ft. and 75 y this move- 
ment, 

The construction of the boom is simple, it being 
made up of latticed channel struts, plates, and 
eye-bars. To permit of the upward movement just 


mentioned, the support of the boom on the drum is 
of course pivoted Che hoisting block and sheaves 
ire irly shown in the istration, 4s is also the 


tien of the hoisting dran r hoisting rope 


| 


re 
ICD aay 


FORTY-TON TRAVELING CRANE FOR THE DRY DOCK AT MARE ISLAND NAVY YARD 


The American Hoist & Derrick Co., St. Paul, Minn., 


The general appearance of the crane is quite 
clearly shown in the illustration. As will be seen, 
the trussed ‘boom is carried on a turntable, which 
in turn is supported by a heavy steel car. This car 
runs on 18 double-flanged wheels, having a-20-ft. 
gage. Two of these wheels are driving wheels and 
all are so geared that the outside wheels auto- 
matically increase their speed in going around the 
curves at the head of the dock. These curves 
have radii of 66 ft. The car body is 24 ft. wide 
and carries at its rear-end a 120-ton counterweight 
of cast iron. The track on which the car ie to be 
run will be laid with 100-Ib. steel rails, supported 
on timbers resting on piling. 

On the top of the car is the roller track of the 
turntable. This track is 22 ft. in diameter and 
earries the 50 steel rollers on which the turntable 
drum travels. This drum is revolved by means of a 
steel pinion meshing into rack 25 ft. in diameter. 
The 8 x 12-in. double cylinder engine for operating 
the crane stands on the drum. This engine operates 


Builders 


is of steel 15-16 ins. in diameter, and has an ulti- 
mate strength of 76 tons. 
All the 


ean be 


motions of hoisting, 
performed 


turning and traveling 
The traveling 
speed is 50 ft. per minute, the hoisting speed, with 
a 40-ton load, 7 ft. per minute, and with a 15-ton 
load, 15 ft. per minute, and the turning speed is 
two minutes for a complete revolution. When the 
boom is elevated to its higest point it is 54 ft. high. 

The crane was successfully tested March 2, and 
is now being taken down for shipment to the navy 


simultaneously. 


yard. The contract price for the crane was $50,- 
000. The total weight of the material to be shipped 
is 300 tons, and this does not include the counter- 


balance weight. We are indebted to the American 
Hoist & Derrick Co., the builders of the crane, for 
the photograph from which our illustration has been 
prepared. It is a matter worthy of especial notiee 
that a contract for large and heavy ma- 
chine should be taken by a firm located so far west 
of the principal centers of iron manufacture, 
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Amoricans may well feel national pride over the 
excellent impression made by the warships of thie 
United States at the opening of the Baltic Canal. 
That occasion brought together the most powerful 
fleet of modern war vessels ever congregat- 
ed in one harbor; in fact, the most power- 
"ful war fleet ever gathered anywhere, at any 
Bight nations were represented by 51 war- 


time. I 
models of each 


ships, with the best and latest white. 
class. Germany alone had 14 battleships in line, 
and England and Italy each had four. The heaviest 
and fastest battleship belonged to the latter nation, 
the “Sardegna,” of 13,860 tons and 19 knots of 
speed. But while the United States sent no ships 
of this class, she was well represented by 
the “Columbia,” one of the three triple-screw 
cruisers of the world; and the fastest cruiser afloat, 
with a speed record of 22.8 knots, and holding 
the record for the fastest voyage by a war vessel 
across the Atlantic. In the “New York” this coun- 
try divided the honors with the Spanish “Maria 
Teresa” for the fastest armored cruiser afloat; and, 
according to ex-Seeretary of the U. 8. Navy, Gen. 
B. F. Tracy, who was present, the consensus of opin- 
ion was that the “New York” was the best of her 
class in the world, having a heavier battery and 
being more economical of coal, and thus having a 
greater effective radius of action. Russia had, in the 
“Rurik.” the largest armored cruiser atloat, with 
10.928 tons, against 8,150 tons for the “New York 
and 9.000 tons for the English “Blenheim.” But in 
power and speed these three boats compared as fol- 
lows: “Blenheim,” 20,000 I. HP., 22 knots; “New 
York.”16,500 I. HP. and 20 knots, and the “Rurik,” 
13,558 L. HP. and 19 knots. ‘Taken altogether, the 
“new navy” of the United States did full credit to 
our naval architects and engineers and to American 
shipyards, and the results of their good work were 
fully appreciated by the best judges of warships in 


the world. 
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So long as communities continue to drink their own 
and their neighbors’ sewage in their water supply, it 
is to be expected that typhoid fever will sweep away 
its thousands of victims every year. For the most 
part the work of this preventable disease is done 
stealthily, and attracts little or no attention, but nuw 
and then an epidemic arises which spreads alarm 


throughout a city. According to press reports, the 
city of Evansville, Ind., has just been aroused to 


ENGINEERING NEWS. 
OO 


the dangers of a polluted water supply. It is stated 
that one of the city sewers discharges into the river 
above the intake of the city water-works. In April, 
1895, out of a total of 79 deaths in the city, 14, or 
18%, were caused by typhoid fever, and in May, 18 
out of 61, or nearly 30%. ‘The situation became so 
serious that a citizens’ committee of 25 was ap- 
pointed to co-operate with the Board of Health, 

The city authorities have recognized the necessity 
of obtaining a new water supply, but appear to be 
hampered by lack of funds. Two or three years ago 
they attempted to solve the problem by that method 
so alluring to some city officials, the offering of 
prizes for the best plan for a new supply. A number 
of plans were submitted, but pure water, until the 
recent epidemic, has been no nearer than before. 
Now that the people are thoroughly aroused, perhaps 
some means will be devised to effect an improvement 
in the present supply, if one cannot be brought in 
from a new source. A temporary filtering plant 
might solve the problem, or a new pumping station 
aboye the sources of pollution. The present intake, 
judging from the reports, is not suitably located 
for a permanent supply, even if filtration were to be 
adopted, the river being so much polluted at that 
point as to make a new source desirable. 

The city officials seem to have been impressed 
with the idea that infiltration galleries would be a 
happy solution of their problem. Judging from the 
experience of other cities this would be a doubtful 
expedient, especially for a community of 60,000 
people. Such galleries almost invariable give dimin- 
ishing yields as the years go on, while the quality 
of their effluent can hardly be predicted in advance, 
at least not favorably. Sand filter beds would prob- 
ably be far preferable to infiltration galleries, where 
disease germs were to be removed, and mechanical 
filtration should also be taken into consideration be- 
fore adopting any method of purification. 

caplet 

The subject of filter beds naturally brings up the 
question as to whether or not they should be covered. 
This matter is now being considered at Poughkeep- 
sie,where the European system of sand filtration was 
first introduced on a large scale in this country. 
These beds were built at the same time that the 
water-works were constructed, in 1870, and have an 
available area of only 29,400 sq. ft., or 0.675 acre. 
This was the original area, and still does all the 
work, which, of course, increased, for although the 
population rose only from 20,080 in 1870 to 22,206 in 
1890, the consumption more than tripled after the 
works were well started, increasing from 500,000 
gallons in 1872 to 1,680,000 in 1890. In 1893 the 
average daily consumption was about 1,830,000 gal- 
lons, and for the present year it is probably about 2,- 
000,000 gallons. These figures being yearly averages, 
convey no proper idea of the work the filters are 
sometimes called upon to do, for the maximum con- 
sumption is much higher. But at 2,000,000 gallons 
a day the beds would be filtering the year around at 
the rate of about 3,000,000 gallons an acre, allowing 
no time for cleaning, when half of the area is out of 
use. Bacterial analyses made in 1891 and 1892, 
under the direction of Prof. T. M. Drown, showed 
an average removal of 91.48% of bacteria by filtra- 
tion, with a minimum of 82.1 and a maximum of 
97.9%. Prof. Drown stated at that time that the 
filters were greatly overtaxed, and that “they should 
have twice their present area to bring down the rate 
of filtration to the standard of good practice.” Mr. 
Chas. E. Fowler, Superintendent of the city water- 
works, urged in his report of 1893 that the filters 
should be increased in area, or else the present bed 
should be covered. The reason given for the latter 
course was that “the beds cannot be cleaned during 
a storm of rain or snow or freezing weather.” If a 
storm comes up while the beds are being cleaned 
work must not only stop, but sometimes it must be 
done over again, Mr. Fowler states, 

The matter is now under consideration by the city 
authorities. Some of the officials wish to cover the 
present filter beds, while others claim that such a 
course would be a waste of money since the beds 
must soon be enlarged anyway. 

The probabilities are, however, that the present 
beds could be covered to advantage in any event. 
Mr. Allen Hazen, in his “Filtration of Public Water 
Supplies,” just published, advocates the covering of 
beds in all localities where the normal mean January 
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temperatures are below the freezing point, or w 
algae growths give trouble. Poughkeepsie 
under both classes, and in addition, according 
“Eagle,” of that city, leaves on the beds give tr 

in the fall. 

The situation is further complicated by th: 
that the present beds, built to be water-tight, } 
developed some serious leaks which should b 
paired at once, but cannot, Mr. Fowler states. 
less they are thrown out of use for two or 
months. 

The outcome at Poughkeepsie will be watel 
with interest. As the pioneer of scientific sand fi 
tion in this country the city has at stake po: 
its own reputation, but to a certain extent that of : 
system which has served it so well for a quarter « 
a century. This system is a pronounced syem-. 
under proper conditions, as other plants in this coy 
try are demonstrating, and after having once |v 
a leader in this matter it is to be hoped 
Poughkeepsie will keep pace with modern ideas, su 
ply the necessary conditions and reap the resy 
which will follow. 

<eeesesicseciensaeioteneusensnessannsanioeste 


THE PREVENTION OF BOILER EXPL. 
SIONS 


On Nov. 2, 1893, a steam boiler in the stables o! 
the Dry Dock, East Broadway & Battery Stre 
Ry. Co., on East Fourteenth St., New York city, ex 
ploded with sufficient force to entirely wreck th 
building in which it was located, and caused th 
death of five persons and the serious injury of twelve 
others. A full account of the disaster was pub 
lished in our issue of Nov. 9, 1893, and it was 
shown that the explosion was caused by external 
corrosion, reducing the thickness of the dome shee: 
of the boiler to such an extent that it gave Way 
under the strain imposed upon it. 

A suit was recently brought to trial in which the 
relatives of one of the men killed claimed dain 
ages from the railway company which owned -h° 
boiler, but the jury returned a verdict for the de 
fendant, holding apparently that it had exercised 
usual and reasonable care to keep its boiler in a 
safe condition, and that it was not responsible for 
a disaster due to a defect which was not readily 
discoverable, and which was doubtless unknown 
to its owners. It is of interest to consider what is 
the reason or unreason in such a verdict, and grow 
tng out of that the broad question: What are or 
what should be the responsibilities placed by law 
upon the owners of steam boilers. 

Every legal code ever made has recognized in some 
degree the responsibility of the owners of “instru- 
ments of danger.” In the Mosaic code the owner of 
an ox which gored a person with its horns was 
held responsible, provided it was shown that the ox 
had previously been of an unruly disposition, and 
that its owner was aware of the fact. The law 
at the present day is not dissimilar to this, save that 
the tendency is more and more to lay upon the 
owner the responsibility for the condition of any 
“instrument of danger” which he may possess. It 
is agreed on all sides that the owner of a steam 
boiler is bound to use reasonable care to protect 
the public (including his employees) from injury by 
it, and that he is responsible to any one suffering 
injuries arising through lack of such care. 

The question turns, then, simply on what inter- 
pretation shall be placed on the words “reasonable 
care.” What precautions is the owner of a steam 
boiler bound to take to secure the safety of those 
who are or may be in its vicinity? To answer this 
question properly, a comprehensive view of the history 
of boiler construction and operation is essential, for 
in the eyes of the law, custom sanctions some things 
which would be condemned by the most advaneed 
engineers. A man is not legally bound to use the 
most recent and improved appliances for securing 
safety, but only those which have had their merits 
proved by a somewhat general adoption. 

Doubtless the most important principle to be 
laid down at the present time in discussing the re- 
sponsibility for boiler explosions is that they do 
not occur except from known eauses. In other 
words, while the belief that boiler explosions are 
frequently due to some mysterious, undiscovered 
agency still survives in the popular mind, the en- 
gineering profession as a whole has definitely dis- 
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carded the old hypotheses of “electric action,” “for- 
mation of explosive gas,” “water in the spheroidal 
state,” and other pseudo-scientific theories, which 
have at one time or another been put forward to ex 
p steam boiler explosions. 
he bearing of this upon the responsibility of 
steam boiler owners is evident. If a _ boiler ex- 
nljes from some unknown and mysterious cause, 
blame, legal or moral, can attach to its owner. 
If. on the other hand, the explosion is due to well- 
known and easily-discoverable causes, it is equally 
, that it is the owner’s duty to see that no such 
ises become operative, and that a proper watch 

; kept to discover and remedy them if they occur. 

And now the question arises, What does the rec- 

| of experience show with respect to the discovery 
of defects in boilers by inspection? Does inspec- 

u prevent boiler explosions? We believe it may 

safely laid down as the general verdict of the 
gineering profession that a proper and thorough 
ispection is an efficient safeguard against boiler 
xplosions. We do not mean by this that inspection 
can secure absolute safety. Safety is really a 
relative and not an absolute term, anyway; and 
it is manifest that since inspection depends on 
the vigilance, skill and fidelity to his trust of the 
inspector, the occasional instances of incompetence 
or corruption which may occur diminish by so muca 
the degree of safety that inspection secures. A 
very plain distinction must be drawn also be- 
ween a thorough inspection, such as a reputable 
boiler insurance company gives, and a perfunctory 
inspection, such as is not infrequently given where 
the duty of inspection is entrusted to the engin2er 
or fireman in charge of the boiler or to some loc:l 
machinist. The boiler whose explosion we de- 
scribed at the outset of this article had been regu- 
larly inspected by the New York city police de- 
partment; yet a portion of its shell had been cor- 
roded to a thickness of less than 1% in. when the 
explosion occurred. So there are a multitude of 
instances of glaring and dangerous defects being 
overlooked when the examination was left to the 
person in charge of the boiler or to some one not 
trained and experienced in boiler inspection. 

On the other hand, the records of boiler insurance 
companies show that an experienced and faithful 
inspector will almost invariably discover weaknesses 
or defects in time to prevent disaster. The Man- 
chester Steam Users’ Association, in England, whicia 
was established in 1854, has some 5,000 boilers 
under its care, and up to 1892 no loss of life had ever 
occurred from a boiler inspected and guaranteed by 
the Association. The Association is a mutual i- 
surance company, operated on the principle of pre- 
venting losses by competent inspection. 

In this country such long-established concerns 
as the Hartford Steam Boiler Inspection & In- 
surance Co. have so systematized boiler inspection 
as to make it an almost perfect safeguard agaiust 
explosions. In 1893 this company’s inspectors ex- 
amined 163,328 boilers, and discovered 122,893 4-- 
fects, of which 12,390 were classed as dangerous. 
Of the total number of boilers inspected, 597, or 
about 1 in 300, were found unsafe for further use. 

One of the most interesting evidences as to what 
engineering progress has done in diminishing “he 
dangers due to steam boiler explosions was furnished 
in the course of a recent discussion on the subject of 
boiler explosions before the Institution of Civil Engi- 
neers. The paper itself was little more than a resume 
of the general subject of boiler explosions and of the 
causes to which they are due; but one of the speak- 
ers in the discussion presented the statistics of 
boiler explosions in the United Kingdom for 35 
years in the form of diagrams, and we reproduce 
them herewith. To understand the full signiti-ance 
of the astonishing reduction in the loss of life and 
property by boiler explosions which has taken 
place during the period shown in the diagrams, we 
must remember that the figures show the actual 
number of deaths and casualties, and not the per- 
centages of fatality. We know, of course, chat the 
number of boilers in use has increased enormously 
in this time, and that the steam pressures carried 
have been doubled, trebled and quadrupled. And yet 
notwithstanding the fact that there are perhaps four 
times as many boilers at work now as 20 yars 
ago, and that the pressures are so much higher as to 
make an explosion, when it does occur, much .aore 





disastrous, the figures show that the death and dain 
age wrought by boiler explosions have been re 
duced from an appalling figure to an insignificant 
one. We ean recall no better testimony (o she 
strides which engineering has made during ‘ne past 
third af a century than is afforded by these little di 
agrams, 

In examining the diagrams giving the number of 
explosions, it will be seen that the collapses of 
land boilers were not included in the first years 
which the diagram covers, and not until the paseage 
of the Boiler Explosions Act, in 1882, were dis- 
asters to steam digesters, driers, economizers, and 
similar machinery included with those of steam 
boilers proper. 

The engineer who presented these diagrams in the 
discussion, Mr. Michael Longridge, also gave statis 
tics which showed still more conclusively the value 
of inspection as a means of preventing boiler ex- 
plosions. We may summarize these figures as 
follows: 

Total number of boilers in Great Britain (esti- 

MNUNED Red teased tadee eked hen decseocdes ¢Nss.0dn 140,000 


Total number of boilers in Great Britain which 
are inspected by boiler insurance Oos. (est’m’d) 70,000 


Total number of boiler explosions in 11% ® yrs... 696 
Average number per annum. we ee 60.5 
Total deaths from boiler exp! osions in 1% yrs. 414 
Average number per annum........ See 27.3 
Explosions of insured boilers in 1114 years. —_ lod 
MVCTORS POF ANNUM. «0 ccecccecscces Cees secee 9 
Deaths from such explostons................... 6 
PEVOERGS HOP GRMN. 6 oi. Ee ee Nee Sede 5.7 


It will be seen from the above that if the estj 
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Diagram Showing Number of Boiler Explosions 


in Great Britain During 35 Years, 1859- 


1893. 


mate of the number of boilers be taken as correct, 
one uninsured boiler in 1,360 exploded annually, 
and one death occurred per annum for each 3,240 
uninsured boilers. On the other hand, only one out 
of every 11,000 insured boilers exploded per anuum, 
and one death occurred for every 14,600 such 
boilers. 

But even these figures do not fully represent the 
safety which is attainable by a thorough system of 
inspection. The insured boilers in the above tabie 
include, of course, the boilers insured in ail the dif- 
ferent companies, and it is well known that in the 
competition between the different companies for 
business there is often a tendency to accept boilers 
not in first-class condition, and cover the risk by 
an inereased premium. 

It is to be regretted that no simiiarly complete 
statistics as to boiler explosions in the Uniied 
States are available. The matter is one whieh is 
naturally left to the separate states, and the few 
which have enacted any laws relating to the sub- 
ject have, so far as we recall, made no provision 
for the collection of statistics of explosions. A rec- 
ord made up from newspaper reports, and necessar- 
ily very incomplete, has been kept for some years 
by the Hartford Steam Boiler Co., and shows that 
from 200 to 300 boiler explosions occur annu: uly in 
the United States, causing about the same aumber 
of deaths, and from 300 to 450 injuries. From this 
record, with other information, it is probably sufe 
to say that boiler explosions are more commen in 
this country than in England. British steam users 
have been greatly educated in their responsib:lities 
by the operation of the Boiler Explosions Act, an 
the inquiries into the causes of explosions held by 
the Board of Trade. 

It may well be queried, too, whether the inter- 
nally-fired Cornish and Lancashire boilers, which 
are: the boilers in most extensive use in Great 
Britain, are not, on the whole, safer than the ex- 


> 


ternally-fired return tubular boiler, which is th 


typical American _ boiler. In any boiler — of 
eylindrical form the shell must. of course. sus 
tain the strain due to the internal pressure. In the 
externally-fired boiler, this sh s subjected to the 
direct action of the fire, and any impediment ? 
the transfer of heat to the water in the boiler. such 
as the collection of sediment or seale, results in 
the overheating and weakening of the shell. In the 
British boiler, on the other hand, the shel! itself 
is subjected to no heat, unless it be the modera 


heat of the flue gases just before their final exit 


from the boiler. Experience shows that dirt, seal 

ete., are much less likely to ecolleet on the convex 
uppr surface of the furnaces and flues 1 an 
internally-fired boiler than in = the LOA owel 


part of the shell which is exposed to the direct 
action of the fire in an externally-fired boiler 


And there is another possible reason for 


superior 
safety in the Cornish an Laneashire boilers. Study 
of the graphical records of British boiler ex 
plosions which are given herewith inclines me to 
the belief that it is to improved care and inspection, 
rather than to improved construction, that the won 


derful decrease in boiler explosions has been du 
The design of the boiler has seen little chang 


ge in 
this time; the material used, if we may believe those 
who tell of the qualities of old-fashioned wroug 

iron, has been improved little, if any The pressures 
under which steam is worked we know to have been 


enormously increased. It seems wholly reasonable, 


or oOfaTne 


numer 





utente Showing Number of Deaths from 
Boiler Explosions in Great Britain Dur. 
ing 35 Years, 13859-1893 


therefore, to conclude that to better management, 
rather than to better construction, the improve 
ment we have noted is due. But the typical British 
boiler can be much more readily subjected to thor 
ough inspection than the typical American boiler. 
It needs hardly be said that 
includes 


thorough inspection 
careful internal examination, and an in 
specter can, of course, get about much more easily 
inside a one-flue or two-flue boiler than he can in 
an American multi-tubular boiler, 

On the other hand, American practice is far in 
advance of the practice in Great Britain in 
use of 


he 
sectional or water-tube boilers. Phere 
are now several thousand boilers of this ¢ 
in operation in this country, and 


has shown that such boilers do no: 


idas 
eXperience 
explode, Fail 
ures do occur of the tubes and other parts of such 
boilers, resulting in an outrush of steam into the 
boiler room, and serious and sometimes fatal- i 


jury to its occupants; but, 


so far as our information 
extends, no case is on record where a water-tube 
boiler has been torn in pieces, wrecking the build- 
ing containing it, and causing death and injury te 
those in the street or in neighboring buildings. With 
any boiler of the shell type, however, such disastrous 
explosion is always possible, although the likelihood 
of its occurrence may be reduced to an infinitesimal 
amount by a proper system of inspection. For this 
reason the use of boilers of the water-tube type is 
coming to be considered essential for the public 
safety in all places where an explosion would injure 
important structures or affect large crowds of 
Their adoption for the power plant at the 
Chicago Exposition is a case in point, and the best 
engineering practices at the present day undoubtedly 
dictates the use of such boilers in office buildings, 


people. 


school buildings, ete., and even in large factories 

where the boiler plant is adjacent to buildings 

where a large number of operatives are at work. 
And now, in view of the facts above laid down, 
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what may we define as that reasonable care which 
the steam user is bound to take with reference to his 
boiler, and failing which he becomes financially re- 
sponsible to any one suffering injury? 

He is, in the first place, bound to exercise proper 
care in selecting a safe type of boiler, and what is 
considered a safe type depends upon the state of 
the art at the time the purchase was made. No 
one could be considered in any way culpable for 
not installing a sectional boiler a dozen years ago. 
Many engineers at the present day, even, would ¢con- 
sider the use of an ordinary externally-fired boiler 
under an office building or apartment house to be 
justifiable. But the tendency is more and more 
toward the adoption of a botler of safer construc- 
‘ion; and there can be little doubt that eventuaily 
the man who, to save the very few dollars’ difference 
in first cost, adopts a shell boiler instead of a sec- 
tiona! boiler, where a large number of lives are at 
risk, will eventually be held legally respons:ble for 
his choice. On the other hand, for location in a 
boiler house standing at a considerable distance 
from other structures, it is doubtful whether the 
use of sectional boilers will ever be considered in- 
cumbent upon the owner. It is not entirely certain 
that a much greater measure of safety ‘s secured 
to the men employed about the boiler by the sec- 
tional boiler than by the shell boiler, each being 
suppesed to be properly inspected, 

But supposing a boiler already installed and in 
operation; are there c.reumstances under which 
it would become the duty of the owner to remove It 
and replace it with a boiler of a safer type? The 
answer to this question will depend manifestly 
upon the degree of danger to which the public is 
subjected by the continued use of the botler. No 
one could be held blamable for continuing the 
use of any of the common types of boiler if it was in 
good condition; on the other hand, if a boiler in 
use were so defective in design that reputable :n- 
surance companies would refuse to grant a poliey 
upon it, the owner should certainly bear the re- 
sponsibility if he chooses to continue its use. 

But of greater importance by far than the type 
of boiler used is the watch wh'ch is kept of its 
condition. It is the first and ch‘efest duty of the 
boiler owner to see that h's botler is properly in 
spected. In Great Britain, whore the creum 
stances attendant on all boiler exptosions are In 
vestigated by the Board of Trade, especial stress is 
laid upon the amount and character of the inspec- 
tion which the boiler received in determining the re- 
sponsibility of its owner. 

The state of Massachusetts has just passed 4 
law requiring the owners of boilers not inspeectea 
by boiler insurance companies to submit thein to 
the examination of a estate inspector at regalar in- 
tervals, and requiring the engineers and firemen in 
charge of steam plants to submit to an examination 
as to their competency, and obtain a state Heense. 

All this is in accord with the principie laid dowa 
at the outset of this article. 

The security afforded by inspection we have fuily 
explained above, and the manifest duty of the 
boiler owner to provide such inspection would seem 
to admit of little question. If he fails to take this 
precaution, he should be made to recompense those 
who may suffer through his neglect. 

Further, since inspection possesses such import- 
ance as a means of securing the safety of steam 
boilers, more pains should be taken to facilitate in- 
spection in the design of boilers and boiler settings. 
If a boiler is of such a design that its condition can- 
not be determined by an inspector, no reputable com- 
pany will undertake to insure it: and if its owner 
then prefers to run the risk of its explosion instead 
of replacing it with a safe boiler, it is certainly un- 
just that others should have to share this risk with 
him. It is the owner’s duty to know that his 
boiler is safe, and his ignorance of the fact that it 
was unsafe should not, and we believe does not, 
absolve him from responsibility. 








LETTERS TO THE EDITOR. 


THE KIND OF STPDL PIPE THAT FAILED AT 
NEW WHATCOM, WASH. 

Sir: In my article entitled “Submerged Wooden 
Water-Works Intake Pipe at New Whatcom, Wash..” 
published in your issue of May 23, I referred to some 
stee) pipe that failed and to another section that was 
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damaged by flood. In reply to your inquiries regard- 
ing this p:pe, I submit the following: 

The steel pipe was No. 18 B. W. G., such as has 
been used extensively in California for mining and 
other purposes, and was probably never intended for 
a water supply main. The pipe was shipped here in 
18 to 24-ft. lengths. The joints or connections between 
sections were made with cement. The cause of fail- 
ure was almost entirely the cement joints. These 
leaks could not be permanently stopped, because the 
pipe was too light to stand the calking of a lead joint. 
The pipe was made from ordinary stee! plate about 
% ins. long, bent to circular form and riveted hor‘- 
fontally around the circumference of the pipe. The 
failure of this pipe should not be taken in the least 
as an evidence of the Iinadaptabi‘lity of well-con- 
structed steel mains for water supp!y purposes. 

The half-mile destroyed by high water in the creek 
was located in a dangerous place and not afterward 
protected in any manner. The first flood consequently 
took out the portion most exposed and necessitated 
the abandonment of all that portion between it and 
the intake. Yours truly, G. M. Adams. 

New Whatcom, Wash., May 30, 1895. 


PAINT FOR IRON WORK. 

Sir: The carbon primer of the Sherwin-Williams Co., 
referred to in Mr. Berg's report on “Pa‘nting Iron Rail- 
way Bridges,’ in your issue of June 6, has been used by 
th's company for more than ten years, with very satis- 
factory results. The formula from which it is made 
was devised by the master painter of the St. Louis 
Bridge & Terminal R. R., and was the result of an in- 
vestigation made to determine the best cover!ng for the 
iron work in the St. Louis tunne!. The carbon paint as 
manufactured for this company is composed of charcoal, 
bot!ed of] and litharge. Although or‘ginally intended for 
underground work, it has been used since 1892 for all 
Outside structures. 

The iron work in the tunnel ig exposed to the combined 
action of moisture and sulphurous gas, which causes 
corrosion to take place very rapidly. The problem was 
to find a paint which would protect the iron surfaces 
from this action, and which, at the same time, wor'd be 
least affected by the heat from the smokestacks of lo- 
comotfves passing under a freshly-painted surface. The 
earbon paint gave the best results at that time. 

It would seem, however, that graphite paint shou‘d 
give as good results as carbon, and possibly better, 
since graphite will stand a greater heat tham the char- 
coal of which carbon paints are usually made. The car- 
bon paint, as used by this company, contains no dryer; 
it dries with an elastic surface resemb‘ng india-rubber. 
The writer has cut a strip of paint from a girder in the 
tunne!, wh'ch had been painted six years, and this strip 
could be rolled into a ball between the fingers and then 
unro‘led without cracking. 

N. W. Eayrs, M. Am. Soc. C. E, 
Supt. of Structures Terminal R. R. Association. 
St. Louls, Mo., June 15. 1895. 


A QUESTION OF AUTHORSHIP. 

Sir: I beg ‘to call attention to certain unacknowledged 
appropriations of matter written by myself, and origin- 
ally published in my edition of “Jacob’s Storage Reser- 
voirs,” by the author of the “Manual of Irrigation En- 
gineering,” published by the Messrs. Wiley & Sons. 

As far as I have carried the tedious work of com- 
parison, these appropriations extend, off and on, from 
paragraph 228, page 226, of the Manual, to mnara- 
graph 233. page 231, of the same. Not to quote all 
the instances contained within the above limits and 
the corresponding pages of my book, I make the fol!ow- 
ing quotations from the two books in parallel columns, 


Part of paragraph 228, p Page 124, “Jacob's Stor- 
226, “Manual of Irrigation age Reservoirs,” by F. 
Engineering”: Sherman Gould: 


No rute can be laid down 





A still more important 


for the depth to which the 
foundations for the center 
wail, if one is built, should 
be carried. If ai rock 
foundation is encountered, 
the problem ‘s_ simplified, 
as the wall may be founded 
on this after removing the 
loose and disintegrated sur- 
face; if the test pits or ber- 
ings reveal only the exiat- 
ence of coarse or permeable 
strata. the masonry cora 
must be carried we!l down. 


question in regard to the 
center wal is the depth to 
which its foundations 
should be carried. For this 
there is absolutely no ru'e. 
and the question must be 
decided according to the 
engineer’s best fudgment 
for each narticular case. 
Of course, 'f a rock founda- 
tion ie encountered. the 
problem is greatly simpli- 
fied. for we have only to 
remove the leose and dis- 
integrated surface. unti! we 
come to clean, live rock, 
and place onr _hottom 
course on that. The non- 
eertainty oecurs when onr 
test pit«e reveal the exist- 
ence of coarse and per- 
mesh'e strata, when onr 
on'y resource ‘s to carry 
ener wall well down. 


It may appear to some that I am making too much 
of a small matter, which is, after all, flattering to 


myself. I do not think so. 


Aside from the unfairness 


of the act, and the annoyance of seeing a garb‘ed ver- 
sion of one’s own words in another man’s book, inter- 
larded with remarks that one would. never have wr't- 
ten, there is this further point to be considered: Should 
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another edition of my little volume be issued 
1896, I should then be in the absurd posi 
pearing to plagiarize from the author of the ©) 
Very truly yours, E. Sherma: 
Yonkers, N. Y., June 11, 1895. 


STEAM SHOVEL WORK ON THE pra ..; 
CANAL. = 
Sir: Evidently you consider that we are yo: 
Incapable of answering the retort which you » 
May 23 from the Chief Engineer of the Bucyry. < 
Shovel & Dredge Co. for the receivers, or 
continuation of the subject of steam-shove! \ 
line of information you would invite. The’; 
in representing beyond peradventure that the « 
canal has a “corner” on all terrestrial hard.) 
terial (“this in harder material than any steay 
has heretofore worked in"’) is so presumptive as 
eredit much else that appears with it. If it w, 
fact, and the numerous instances we cited wh| 
published Apr‘l 11 were all misconceptions of wh; 
hard material is, how will our friends, the B. s 4 
D. Co., reconcile the following fact with their «< 
remarks about our shovels on the drainage cana We 
furnished a shovel in 1882 to do the stripping ¢ 
limestone quarry at Lemont (a point where tho . 
work is described as rock), where it has been a « 
for a dozen years, and the letter from its users. |, ed 
July 16, 1890, says: “It has worked to our comyp)oe 





satisfaction, and we are satisfied that the expens. «¢ 
moving the material we handle is only one-fourt) f 
what it would cost by hand labor. . . . We po- 
chased an excavator of another make at the Ame 
time, but are much better satisfied with the results of 


the working of your machine.”’ 

Since they mention the failure of shovels of our man 
ufacture, implying that we furnished them, the tryo 
inwardness of the matter should be shown. Ricker 
Lee & Co. started Section F (we have understoo) 
They “remodeled” a shovel of ours, not much, if any 
under 25 years old, and put it on a car-frame. }nt 
since it “only worked one day”’ it certainly was not to 
blame for their withdrawal from that contract. On Soc 
tion E we presume they refer to a shovel used by Rem 
ington & Co. 8S. D. Eaton's letter to ns last year lets 
In the light on that. He says: 

I rented to Remington & Co., of Chicago, our Plant 
for two years to work on Chicago Drainave ona) 
They ceased work and abandoned their coptram at: 
in January. not having earned half enongh to pay for 
putting in order and shipning them our plant of two 
shovels, two locomotives, 40 cars and large pump. 

The B. S. & D. Co. overlooked one of these two: 
they may have overlooked 20 more for aught we know. 
If it was due to any fault of the shovels, we can say 
that the shovels referred to were not less than 2% 
years old. Respectfully, John Souther & Co 

Boston, Mass., June 7, 1895. 





TUE IMPORTANCE OF TESTING ANEROID BAR- 
OMETERS RFFORE USING. 

Sir: The experience of your correspondent E. S. G 
on page 194 of your issue of March 21, affords a paral 
lel to that of Mr. Edward Whymper*, who made ex 
haustive comparisons of aneroids against the mer- 
curial barometer at high elevations in the Andes fn 
1879-80. Mr. Whymper took a number of anerolds by 
the best English makers, constructed specia!ly for 
his expedition, and which were under trial and ex- 
amination for nearly twelve months before departure 
to South America with him; and after some months 
of comparison ‘with the mercurial at elevations rang 
ing from sea-level to the summit of Chimborazo came 
to the following conclusions, amongst others: 

All anero!ds lose upon the mercurial barometer when 
submitted to diminished pressure. When diminished 
pressure is maintained continuously, the loss commonly 
continues to augment during several weeks, and some 
times grows to a very: tmportant amount. (The index 
errors of some of Mr. Whymper’s aneroids exceeded 
1 in. at camps on Chimborazo.) The amount of the 
loss which occurs is different in different instruments. 
Some lose twice or even three times as much as others. 
The amount of the Joss which occurs in any aneroid 
depends (1) upon the duration of time it may ex- 
perience diminished pressure, and (2) upon the extent 
of the reduction in pressure. 

Upon return from South America, Mr. Whymper set 
himself to investigate the causes of this increasing in- 
dex-error at low pressures, but apparently without 
Satisfactory result. He did, however, find in the course 
of eleven years of testing that the errors which wi'! 
probably: be exhibited by aneroids during natural varia- 
tions of pressure may be learned, approximately, by 
submitting them to artificially produced variations 
of pressure; but the one-hour test which has hereto 
fore been commonly ‘applied for “verification” is of 
‘ittle value, except for determining errors of gradua- 
tion or the errors which will be exhibited at similar 
pressures in a similar length of time. 

Your correspondent ascribes to imperfect testing 
what should, if Mr. Whymper’s conclusions are ac- 


* “How to Use the Aneroid Barometer.” By Ed- 
wafl Whymper. London: Published by John Marray. 
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be ascribed to Inherent faults common to all 
aneroids, the extent of which can only be ascertained 
by exhaustive tests equal in duration to the periods 
for which the aneroids are subjected to diminished 
pressure on ‘work, (Mr. Whymper’s conclusions appear 
to accentuate the widely-held conviction that aneroids 
are uot to be trusted for records of absolute pressure 


cepts 


at high elevations, and that their use must be re- 
str.cted to the determination of differences of pressure 
ony. In this connection Mr. Whymper records that 
differences of level at great heights may be deter- 
mined with considerable accuracy with aneroids, even 
when they have acquired very. large index-errors. 

For work in hilly country, ‘where any approach to 
accuracy is sought, the mercurial barometer must ac- 
company the aneroid, and the latter must be used 
solely for differences. Even then it must be used with 
discrimination. The effects of alr temperature and of 
the diurnal gradient can be allowed for with consider- 
able accuracy, ‘but the cause and extent of what may 
be termed internal errors are still hidden from us. 
The presence of these last-named errors is only re- 
yealed by comparing the readings of several instru- 
ments; Which points to the advisability of using ane- 
ro'ds in batteries. This assumes, as a convenient ar- 
rangement, that the mercurial standard is used in 
camp and aneroids in the fleld. 

I shall be glad to learn if any readers of Engineering 
News can confirm or rebut the evidence afforded by 
Mr. Whymper’s experiences; or if they can throw any 
light upon the growth of, and frequent changes in, 
aneroid index-errors at high elevations. The possi- 
bkity of dispensing with the mercurial barometer on 
rapid work is sufficient inducement, in my opinion, for 
tuking some little trouble in the matter. 

: Yours truly, 4.7. &. 

Shillong, Assam, April 27, 1895. 


—————— 


ANNUAL CONVENTION OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 

The twenty-seventh annual convention of the Soctety 
was held last week alt the Hotel Pemberton, in Hull, 
Boston ‘Harbor, Mass. Through tthe courtesy of Mr. 
Charies P. Clark, President, and Mr. F. S. Curtis, M. 
Am. Soc, C. E., Chief Engineer of ‘the New York, New 
Haven & Hartford R. R., a special train of parior 
cars was provided for ‘the large number of members 
and guests starting from or going by way of New 
York. This train, with about 280 persons on board, 
left ‘the Grand Central Station, New York, at 12 noon, 
June 18, and after stopping at New Haven, New Lon- 
don ‘and Providence, left the main line at Attleboro 
and struck across for ithe ‘coast, connecting with the 
Nantasket Branch (which is shortly ‘to be operated by 
electricity instead of steam), over which It proceeded 
to tthe end of the Nantasket peninsula, landing the 
passengers close in front of the door of ‘the hotel. The 
Society occupied tthe entire hotel, and as there was 
not sufficient accommodation for the exceedingly large 
number of persons in attendance, ithe overflow had to 
be located att ithe Atlantic House, a few miles further 
down the beach, special ‘trains being run between the 
hotels. Much itime and ‘trouble were saved by taking 
up the baggage checks on the train and substituting 
room checks, so ‘that on arrival no registering was 
necessary, but ‘the keys were distributed and the 
baggage was sent up as soon as possible. Names 
were registered afterwards at convenience. Another 
notable improvement upon ordinary practice was the 
use of numbered buttons, in addition to the badges, 
these badges being issued to members only, not to 
guests, and a printed list being afterwards distributed 
giving the name of the wearer of each number. This 
was found to be a great convenience in identifying 
strangers. The Society badge was ubiquftous, being 
displayed on the flag over the hotel, on the menu 
cards and among the decorations of ‘the pariors, etc., 
for which the local committee must be given credit. 
There ‘were no official proceedings in the evening (with 
the exception of a meeting of the Board of Direction), 
and the Jarge and representative gathering, including 
an unusual number of ladies, spent the time in social 
converse on the plazzas and in the parlors. 


Wednesday's Session. 

The first session of the Society, for the presentation 
of papers, was opened at 9:15 a. m., and the papers 
then discussed related mainly to hydraulic and sani- 
tary engineering. The reading of abstracts and the 
general course of discussion ‘were managed in a busi- 
ness-like way, ‘to ensure promptness and to prevent 
waste of time. A the Opening of tthe session, the 
secretary announced that the Collingwood Prize for 
the best paper written by a Junior of the Society had 
been awarded to paper No. 699, “The Renewal of 
the Channel Piers of the Cincinnati & Muskingum Val- 
ley Railway Bridge over the Scloto River,” by Morton 
L. Byers. 

_ The first paper presented was on “The Temperature 
of Lakes,"’ by Mr. Desmond FitzGerald, an abstract of 
which appeared in our issue of June 13. It referred 
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to ‘the overturning of the water in lakes and reser- 
voirs, caused by the changes of temperature at differ- 
ert seasons of the year, and reference was made to the 
newly invented thermophone, by which the (empera- 
tures at any depth can be read off at once on a ial 
at the surface, this being the invention of Mr. G. ©. 
Whipple and Mr. Henry E. Warren, and used on the 
Boston water-works. In the discussion Mr. F. P. 
Stearns said that there is but little temperature differ- 
ence between large, deep lakes and small ponds, and 
he referred also ‘to ‘the importance of removing all 
vegetable matter from the bed of a reservoir. Mr. 
Fanning said that in 1878, realizing the importanes 
of being able to take water at different depths of the 
reservoir, he used an adjustable inlet for a reservoir 
65 ft. deep, which inlet could easily be raised to the 
surface ito have the strainer cleaned. 

The second paper was on “Experiments on the Dis 
charge of a 30-in. Stop Valve,”"’ by J. Waldo Smith. 
Mr. Ku'chling pointed out that this was something 
new, and itthat the practical test of this large gate- 
valve showed material differences from those of small 
gates, as usually given in text-books. The third paper 
was one by Mr. Dexter Brackett on “Consumption and 
Waste of Water,”’ giving statistics of water consump- 
tion as determined by meter measurement, and dis- 
cussing the questions of water waste and waste pre- 
vention. He did not think that in large cities it 
would be practicable to reduce the waste below 15 
gallons per capita per day, and could only be main- 
tained at ‘that tow figure by ‘the universal use of 
water meters, aided by leak detectors. # the dis- 
cussion Mr. J. J. R. Croes stated ‘that at his residence 
at Yonkers, occupied by five adults, the consumption 
is 37 gallons per capita per day, the water being used 
Nberally, and he ‘thought this a fair average consump- 
tion. Mr. John Thomson referred to the great propor- 
tion of water “‘unaccounted for’? at Yonkers, N. Y., as 
given in ‘the paper, the amount pumped averaging 
85 gallons per consumer, while the meters only regis- 
tered 52.3 gallons, and he referred to the case of the 
Engineers’ Club in New York, where a large amount 
of ithe water measured and paid for had been continu- 
ally running to waste through a broken pipe. Mr. 
Kuichling thought that in many cases where the maxi- 
mum supply depends upon the capacitiy of the con- 
duit, water meters may have the effect of preventing 
a water famine. He also thought that the maximum 
instead of average consumption should be given in 
such statistics, as show!ng the extreme cond’tions te 
be provided for. Mr. Fitzgerald considered that meters 
operated to the benefit of the consumer as well 
as ‘to ‘that of the city, and in his own case the use of 
a meter, without any instructions as to care in the 
amount of water used, had saved 40 to 5% on his 
bills for water. Mr. Dunham said that the amount 
of water escaping from the mains, before any house 
connections are made, amounts to about 1 gallon per 
minute per mile of pipe for 4 to 16-!n. pipe under 50 ‘hs. 
pressure. Mr. Brackett said that the waste on old works 
is much greater than generally supposed. Many cases 
had been found where a 4-in. pipe had been broken In 
two, and the waste had been about 100,000 gallons per 
day for a year, without showing any s‘gn on the street. 

The fourth paper, “A New Weir Formula,’’ by Mr. 
Charles W. Sherman, was read by title, Its mathe-, 
matical character making it impracticable for off- 
hand discussion. The fifth paper was on ‘“‘The Sepa- 
rate Sewer System Without Automatic Flush Tanks,”’ 
by Mr. F. 8S. Odell, pointing out that flush tanks are 
by no means indispensable, as has so often been as- 
sumed. Mr. Rudolph Hering sdid he had long held 
the same opinion as Mr. Odell, and had found by in- 
vestigation that sewers were kept in good condition 
without flushing. He has recommended the use of 
flush ‘tanks under certain conditions, and where the 
expense of water is not great, but they are of more 
advantage on steep than on flat grades. Mr. Darrach 
referred to a case where a separate system has been 
in use for several years without flushing, the roof 
water of two or three houses at the heads of grades 
being led into the sewer. These sewers are 4 to 12 ins. 
diameter, and there has been no clogging. 

Mr. F. P. Stearns then gave an interesting In- 
formal talk on tthe new water supply syetem of the 
city of Boston, giving rise to some discussion as to 
the desirability of storing water for a year or more 
to be bleached and purified by sedimentation before 
being used. An ‘nstance of this is afforded by Lake 
Winnepeseogee, which receives many discolored 
streams, but whose waiter is as clear as spring water. 
Mr. Worthen said that in a project he is now carrying 
out it bas been so atranged that the draft on the 
reservoir will never reduce the depth by more than 
20 ft. 

In the afternoon a large party went up to Boston by 
steamer, and were driven about the city and through 
the parks, visiting the Chestnut Hill pumping sta- 
tion, thie excursion having been arranged by the local 
members of the Society. The party returned to the 
Hotel Pemberton for dinner. In the evening the Presi- 
dent delivered his address, of which we give an abstract. 


Joseph M. 
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Thursday's Sessions. 
At the morning sess'on the 
Was taken up, and was a 


sixth paper on the list 
very ‘nteresting one, by Mr 
“The Philadelphia & Read'ng 
and Station in Philadelphia.”” The 
recent of terminal stations of 
arch’tectural presension in and the train 
shed is one of the having a span of 
250 ft. 3 3-16 ins 


Wilson, on 
Railway 
is ‘the 


Terminal 


station most 


large 
th’s country 
‘argest of its Kind 


S ins. ¢. to ¢. of pins, a height of SS ft 


at the crown, and a length of SOL fr. S ins., as de 
seribed in our issues of Jan. 19 and Feb. 2, IN. The 
piper also described the market below the station, the 
cold storage and electric lighting plant, the steam heat 
ing and power plant, and other equipment. The head 
house cost $35.95 per sq. ft. of superficial area, or 23.1 
ets. per cu. ft.; the trainshed, with substructure and 
foundations, cost $5.58 per sq. ft. of surface covered, 
and ‘the structural ironwork of ‘the trainshed roof 
eost $1.15 per sq. ft. of surface covered Mr. ©. G 


Darrach gave some pirticulars of the cold storage plant 

The seventh paper was by Mr. J. E. Greiner, on ‘Me 
Life of an Tron Raihway Bridge,”’ in which he pointed 
out that the life depends large!y upon the relation of 
the actual 
ure 


loading to the loading for which the etruct- 
was designed, and upon the amount of intelligent 
care exercised in the maintenance of the structure In 
regard to the former the question of safety 
hinges upon the safe working stresses, 


matter, 
which stresses 
vary from 9,000 to 15,000 Ibs. in different specifications, 
owing to the vartabie allowances made for impact He 
deprecated the use of wheel loads or 
eulation, 


loads in eal 
variable, 


axle 


since such ‘toads are indefinite and 


and a concentration of load {is prevented by the inter 
position of the raiis and ties between the load and the 
girder. The faster a train crosses a shonmt structure 
the better, the strains being less, from dhe fact that 


it takes time for the strains to be transferred through 
the The upon this 
largely on the great increase in 


members. discuss on paper turned 
weight of locomotives 
during the past 20 years, to which, rather than to ner- 
mal wearing out, is due the renewal of so many bridges. 
Mr. Geo. B. Haziehurst said that experiments on a 
eertain bridge showed that the deflection under 
g he crossing it at 30 miles 
that when the was etanding on the 
bridge. Mr. T. ©. Clarke thought that the tong I'fe of 
many od bridges on the New York Central R. R 


due to the use of numerous diagonals, 


an el 


per hour was only half 


observed engine 
was 
the loads being 


thus diffused instead of concentrated. Mr. Geo. 8. 
Morison thought most bridge specifications are de 
ficient ‘n that they do not limit the distortion which 


the structure may undergo. At ‘this point a recess was 
taken, in order that the members and guests might be 
photographed in a body. 

The eighth paper was on “The © 
Substructure of the Lonesome Vatiey Viaduct on the 
Knoxville, Cumberland Gap & Louisville Ry..”’ by 
Mr. G. R. Tuska, describing the use of concrete pliers, 
as descr-bed ‘n our issue of June 13. In the dis- 
cussion, different ‘methods of getting a smooth face to 
concrete were described: (1) By passing a shove! down 
at the side of the mold, thus forcing back the stones, 
but this is liable to scrape off the coating used to pre- 
vent the concrete from adhering to the motd; (2) Capt. 
Abbott has used a face of cement mortar rammed 
against the inside of the mold, the face being as high 
as the thickness of the concrete layers, and of tri- 
angular section, about 2 ins. wide on top and 4 ius. 
at the bottom; (3) Mr. B. R. Green tas used a Portland 
cement face \& in. to 3 or 4 ins. thick, plastered on the 
inside of the mold before the layer of American cement 
eoncrete ‘s filied 'n. Mr. Morison, referring to the em- 
ployment of unsk‘!ed labor on this viaduct substructure, 
said that some}tmes such labor was preferable to sk lied 
labor, as it is possible to get the former to do what 
You want them to do. This, it may be noted, is in line 
with a remark recently published in regard to the em- 
ployment of unskilled labor for painting bridges. 

The ninth paper was by Mr. H. H. Campbe!l on “The 
Physical Quatities of Acid Open-Hearth Nickel-Steel, 
as OUompared with Carbon-Steel of Similar Tensile 
Strength."" He gave comparative tests of nickel-steel 
structural shapes made by the Pennsylvania Steel Co., 
and drew the conclusion that it is doubtful if nickel- 
steel offers such marked improvement in quality that it 
can be employed profitab:y in ordinary engineering work. 
Mr. Percival Roberts did not think such a conclusion 
warranted by the extent of the tests made. The tenth 
paper was on ‘“‘The Manufacture and Properties of Mal- 
leable Cast dron,"’ by H. R. Stanford, of which an ab- 
stract was given in our issue of June 6 Varticular ref- 
erence was made to the use of the material for the 
knuck'es of car couplers. There was no dscassion. 
The eteventh paper was oa “Hollow Tile Floors, Past 
and Present,’’ by Mr. Fr. von Exmperger, and there 
was po discussion., We have already given an abstract 
of this paper. ‘The twefth and last paper was by Mr. 
J. L. Van Ornum on “Topography on the Survey of the 
Mexico and United States Boundary,’ describing an ex- 
tensive stadia survey. Mr. W. B. Landreth referred to 
a stadia reconnaissance survey made under My. E. P. 
North for a railway between Sinaloa and Durango, in 
Mexico, on which no back flagman was used,the native 
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rodman sticking a sapling with a piece of white 
paper at the hub, and then going ahead, while the tran- 
sitman set up on that bub, and turned on the sapling 
of the hub behind as a back sight. Oapt. Abbott has 
found stadia work very valuable for the survey of small 
rivers in the South, the streams being bounded by 
cypress swamps and overhung by brush. One boat 
earries the instrument and another the rod, the man 
in charge of the latter affixing a white rag on the 
brush at the spot where a sight is taken, and then 
going on as far as he can without losing sight of this 
target. The meeting then adjourned. 

in the afternoon there was an excursion by rail to 
Plymouth, where Plymouth Rock, the Monument, the 
museum in Pilgrim Hall, ete., were visited, and a ride 
taken to the Pilgrim House by special cars of the 
I ynrouth & Kingston Electric Railway. ‘The return 
trip was made by a circuitous route, reaching the Hotel 
Pemberton in time for supper. 

In the evening a business meeting was hed, and 
the first Dusiness ‘was the election of a com»ittee to 
noutinate officers for next year. This has always been 
an awkward proceeding, and an attempt was made to 
devise some improvement under the new constitution, 
bul ‘the new method seems to be in practice very little 
mprovement upon the old method. In the first place, 
menvbers from the seven geographical districts were 
supposed to hold a meeting in the morning to decide 
upon two names, to be sulfmitted at the general meeting 
in the evening, but many members did not know until 
the evening that any such sectional meetings had been 
held. The balloting for the member to represent the 
first district was proceeded with in the usual way, 
but for each of the other sections it was moved and 
carried that one of the two names presented should be 
taken as the unanimons choice of the meeting, thus 
avoid'ng ‘the !tedious process of voting by seven separate 
baliotings, which batlotings are more or less in- 
formally and perfunctorily executed. The nominating 
committee for officers for 1806 is camposed as follows: 
District No. 1, EK. P. North, New York city; No. 2, W. 
A. Brackenridge, Niagara Falls, N. Y.; No. 3, L. Fred 
Rice, Boston, Mass.; No. 4, Percival Roberts, Pencoyd, 
Pa.; No, 5, J. D. Hawks, Detroit, Mich.; No. 6, L. W. 
Runadiett, St. Paul, Minn.; No. 7, G. A. Quinlan, 
Houston, Tex. 

The subject of a new society house was then taken up, 
and the Secretary presented an abstract of the replies 
received to the circular issued by the Board of Diree- 
t'on, asking for an expression of opinion as to the 
preposed new quarters and the raising of funds for the 
same, There were 266 replies, of which 258 (or 98%) 
were favorable, and the amount ¢entatively promised by 
subseriptions or ithe taking of bonds aggregated $52,770. 
In the discussion, the question was brought up as to 
the practicability of joint action with other societies, 
but the general opinion appeared to be that it would be 
impracticable to secure harmonious action or to avoid 
disputed points as to ownership of property, manage- 
ment of affairs. ete., although it was thought that if 
the Society built a large and commodious building, it 
would probably be easy to induce other societies to 
rent quarters therein. Mr. Oberlin Smith and Mr. 
Cohen pointed out the advantages of a large and hand- 
some %uilding established as an engineering head- 
quarters, oecupled by all the principal societies and by 
eng neers’ offices, and having ample library, museum 
ind lecture room accommodations, the societies being 
thus centralized, while remaining entirely independent 
in themselves. Mr. Wilson referred to the building 
which is to be erected at Philadephia by the Franklin 
Institute ‘Trust, and leased to the Franklin Institute, 
the institute eventually owning the entire building. 
This will be a 12-story structure, costing about $1,500,- 
000. ‘Dwo resolutions were adopted. The first, proposed 
by Oapt. Abbott, was to the effect that the present 
uiiding is inadequate, and that a new one should be 
provided. The second, proposed by Mr. Herschel, was 
to the effect that the carrying-out of the project should 
be entrusted to the officers of the Society. 

Mr. Don J. Whitemore then moved that a committee 
be appointed to draft appropriate resolutions acknowl- 
edging the various courtesies extended to the eonven- 
tion, stating that he brought the subject up because 
he had so often seen this matter left until the last mo- 
ment, and then hastily and badly carried out. The 
chairman appointed as such committee the four past- 
presidents in attendance at the meeting—namely, Mr. 
Whittemore, Mr. Worthen, Mr. Cohen and Gen. Craig- 
hill.-the resolutions to be presented on Saturday morn- 
ing. The meeting then adjourned. 

Friday, June 21.—In the morning there was an ex- 
cursion by steamer about the harbor, by invitation of 
Hon. Bdawin U. Ourtis, Mayor of Boston, and the Metro- 
politan Sewerage Commiss'on. Stops were made to 
examine the pumping stations at Old Harbor Point and 
Deer Istand, and the sewage reservoirs at Moon Isl- 
and. the visit being timed so as to see the discharge 
of the sewage from the reservoirs, which commences 
it 15 minutes after high tide, and is followed by the 
cleaning of the reservoirs by flushing with sewage 
previously stored in the high level sewer. Another 
steamboat excursion was made in the afternoon by a 
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large party, to visit some of the lighthouses, by in- 
vitation of Major Livermore, U. 8S. Engineer Corps. 

In the afternoon there was also a meeting of the 
sotiety, at which the attendance was very small. Mr. 
KE. L. Corthell presented a paper recording the prelimi- 
hary preparations for the organization of the Interna- 
tional Oongress of Engineer!ng in connection with the 
Oolumbian Exposition of 1893, and describing the finan- 
cial and other difficulties met with and surmounted. 
He also presented an analysis of the proceedings of 
the several divisions of the congress, the summary of 
which showed that 17 countries contributed 210 papers, 
aggregating 5,520 pages of subject matter and 864 pages 
of discussion, and il‘ustrated by 480 plates. In con- 
cluston, he referred to the great advantages of the en- 
gineering headquarters established in connection with 
the Exposition in bringing engineers of all countries 
into closer intimacy. On motion, this paper was re- 
ferred to the Board of Direction, in order to have it 
printed in the society publications. 

Mr. Corthell then presented a paper pointing out the 
desirability of establishing closer international rela- 
tions on a permanent basis between engineers and en- 
g-neer:ng societies in all parts of the world, and gave 
a general summary or review of the opinions expressed 
on this subject by numerous American and foreign 
engineers and scientific bodies. He expressed the hope 
that the matter might be referred to the Board of D!- 
rection for consideration and for an expression of the 
opinion of the Society, and a resolution was passed re- 
ferring the matter to the Board. The meeting then ad- 
journed. In the evening there was a reception by the 
President, follawed by dancing, and this entertainment 
was commented upon as being more sociably enjoyable, 
and more satisfactory in every way, than the so-called 
banquets of former conventions, which have frequently 
overtaxed the capab‘lities of summer resort hotels. 

On Saturday, June 22, a large party went to Boston 
and proceeded thence to Crawford's, in the heart of 
the White Mountains, by a spectal train, furnished 
through the courtesy of the Boston & Maine R. R. Co. 
The train was made up of day cars of somewhat novel 
design, built by the railway company, and fitted with 
Pullman vestibules. The train was made up of eight 
of these cars and a baggage car, and the engine got 
stalied onee a heavy grade, and later on blew out a cyl- 
inder head, causing considerable delay. ‘The party num- 
bered about 320, and was so large that about 50 could 
not find accommodation at the Orawford House, and 
went on to Fabyan’s. On Saturday, June 22, visits 
were made to Mount Willard and other points of inter- 
est, and although the Mount Washington rack railway 
is not yet opened for the season, two special trains 
were run up the mountain for the accommodation of 
the visitors. In the evening there was an informal 
coneert at the hotel. On Monday, June 24, the return 
trip to Boston was made, where the party separated, 
the meyrbers taking their several routes homeward. 

The convention was the largest one and one of the 
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THE MASTER MECHANICS’ ASSOCIA 
CONVENTION. 
(Concluded from p. 408.) 
Tuesday’s Session. 

The first business taken up was the read 
report of the Committee on the Causes of 
of Firebox Sheets. 

Bulging of Firebox Sheets. 

From the expressions and experience of the 1 
fairly representative in character, we are led 
clude that the principal causes of the difficulty 
GQ) The accumulation of mud and 
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scale, prev 
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Fig.1. Soft Lead Plug Used in Making Tests 
Bulging of Firebox Sheets. 


the sheet from receiving the mecessary protection of 
the water; (2) insufficient water space, impeding fre 
circulation, and intense heat at these points, tenai 
to drive the water from the sheet; (3) bad water, tn 
is to say, in addftion to the general tendency of mui 
and scale to accumulate, as outlined above, water con 
taining impurities and other hurtful substances, cays 
ing excessive foaming and a tendency of the wat: 
to leave the sheet and cause overheating of the plat 
One member endeavored to demonstrate whether bad 
water and foaming tend to cause the water to leay: 
the. sheet. A soft lead plug of the form shown in 
Fig. 1, which would fuse at 605° F., was held in eon 
tact with the firebox sheet by means of a spring. This 
plug was located about the middle of the firebox, for 
and aft, and about 1 ft. above the grate. One of 
these was put on a ten-wheel engine running in a 
fairly good water district, or water that contatned 
about 20 grains of incrusting matter per gallon, anid 
another on a 16 24-in. eight-wheel engine, running 
where the water was bad, both in incrusting materti! 
and alkali. Ait the end of two weeks and four weeks 
the plug in the ten-wheel engine was examined, anid 
no change was observed. At the end of two months 
the plug was reduced \% in. in length at the end which 
same in contact with the firebox. It had the appear 
ance of having fused, and the point was upset, with a 
burr formed on the end. At the end of one week the 
plug attached to the eight-wheel engine showed no 


Brazed Jotnt 











ibm 1K re 
fe Dig ote Dgcmte 1364 
fore 


©9410 Tareads 
Brass Sleeve Finish Entire 


(2g 
< She 10 Thredits 


most successful ever held, and great credit is due to 
the local committee for the excellence and comp!eteness 
of its arrangements. The principal point for er‘ticism, 
a defect chargeable to the members themselves, was the 
extremely limited discussion of the interesting papers 
presented, a fault which we have previously noted at 
regular meetings, as well as at conventions. There 
were nearly 250 members of the society in attendance, 
whtte the total number present at the Hotel Pember- 
ton, including members and guests, was about 540, a 
good proportion being ladies. 


Fig. 2. Washout Pipes and Nozzles for Washing 
Boilers. 


change; at the end of two weeks the plug was reduced 
about 1-16 in. in length; at the end of five weeks the 
plug was reduced about 4 in. At the end of two 
weeks the metal in the point of the plug was In a 
semi-plastic state. The member of the committee 
making these tests stated that he could not account 
for the appearance of the plugs or their wasting away 
under any other hypothesis than that the metal at the 
points of the plugs reached a higher temperature than 
the fusing temperature of the metal. He was there- 
fore led to think that at times the water left the sheet. 
Beyond this statement none of the members of the 
Association gave any very definite answer as to the 
causes of the bulging of firebox sheets 

On the question of remedies the cothmittee confined 
itself to presenting statements from members describ- 
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June 27, 1895.) 


ing ‘ve remedies they had found the most satisfactory. 
fwo of these are given, as follows: 


Separate the lime from the water by chemical pre- 
api tion and wash out the boiler before the precipi- 
tate shall have formed into banks and baked into 
¢bew's. In order that the best results may be obtained 
py cuemical treatment of the water, thorough boller 
wasuing is necessary. The mud, precipitated by chem!- 
ean action, can easily be removed if reached by a 
st u of water. When the service will admil, the 
pelers should stand until steam is down before water 
is vet, and warm water used for washing and fill- 
wiler, A water pressure from 75 to 100 Ibs. is 
desirable, and when the water contains, say, 20 grains 
of .nerusting and about the same quantity of non-in- 
erusting matter per gallon, the boiler should be 
wasied about every 1,000 miles, and more frequent.y, 
proportionately, if the water is bad. ‘The leg gf boiler 
should be provided with handhole plates or plugs, Just 
above the mud ring at each corner. The front flue 
sh should have wash-out plugs—one on each side 
of exhaust pipe near bottom, also two or more near 
‘ il part of bofler—so distributed that best  re- 
may be obtained in reaching all flues with a 
stream of water; the firebox flue sheet to be left blank 


opp Site each plug hole in front sheet. Three plug 
hoes in boiler head, just above crown-sheet level, so 
distributed as to avoid crown bolts and braces, and 
reich all portions of crown sheet with a stream of 
water. Fig. 2 shows design of wash-out pipes and 


zaes. Pipe D is used from front end, and should 
be long enough to meet firebox flue sheet, the connec- 
to hose to be flexible, so that pipe can be re- 
yoived as it is moved in and out between the flues. 
With judiciously located wash-out holes, the desired 
waler pressure and intelligent handling of the pipes 
zzies, all the mud lodging amongst flues should 

» reached and dislodged. 
vipe A is for crown-sheet washing. It is intended 
to reach full length of crown sheet; the connection to 
hose to be flexible, as described. The opening for 
nozzle at right angles to pipe is to provide for the 


sediment moved from the crown sheet being carried 
over the sides of firebox, Instead of on top of flues. 
Pipes B and C are for washing over furnace door, 


wound leg of boiler and brick arch tubes. 

Mr. F. W. Johnstone, of the Mexican Central Ry., 
submits a form of wash-out plug, shown in Fig. 3, 
coucerning which he says: “This plug remains perma- 
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Fig. 3. Boiler Washout Plug. 


nently in the boiler, so that there is no danger of the 
threads being crossed, as is the case with the ordinary 
tapering plug. With the old-style taper plug screwed 
into the sheet, the end of the plug often reaches Into 
the water space, scale accumulates on the end of the 
plug, and when it is unscrewed it tears the thread 
out of the boiler sheet. 


Mr. J. H. MeConnell (Un. Pac.): On some districts 
we have a way of taking care of the boilers by putting 
in wash-out plugs just about the line of the crown 
sheets, between every other bar, and also on the back 
end of the butt sheet, and also over the furnace door. 
We have not had much difficulty with the door sheet 
racking from the effects of the mud lodged just above 
the ring. We put a wash-out p2ug in there, and it bas 
helped us a great deal. We have been helped in the 
sume way with the crown sheets, and also in the cylin- 
der part of the boiler. The greatest advantage we have 
s by the use of the heater; it has saved us much money 
and labor. We have found that by comparing engines 
that have the heater with those that have not, we 
have made a difference of about $16 a month in the 
price of coal consumed, in favor of the engines with 
the heater. The water goes into the bower at 260°, 
ind the solid matter that ‘s held in suspension {s de- 
posited in the form of mud, and 1s readily blown out 

the end of the division, or when we take water at 
the tanks. ‘These heaters are running on the Seventh 
district of the Wyoming division. We have on that 
listr.et several tanks that contain 82 grains of soda 

) the gallon, which makes a very light water—a hard 
water to use~as it foams badly, and, to a certain ex- 
tent, is very destructive to the iron. We find our fuel 
will last considerably longer if we do not have to 
wash out our boilers so often. Where we had 35 en- 
zines one season, we are doing the same work now with 
2, on account of the increased service, by not having 
» hold the engines to wash the boilers. 

Mr. Geo. Gibbs (C., M. & St. P.): If we are to draw 
ny conelusions from the experiments of the committee 

to the cause of bulging of sheets, that conclusion 
vould condemn this reconmmendation of a member to 

se the Perkins sheet, diaphragmed, between the side 
sieet and outside sheet: This would restrict the circula- 
more than it is restricted at present. The use of 
‘we lead plugs has shown, to my Im‘nd, that at times 
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the water does leave the side sheet for an apprectab!: 
length of dme, long enough for the sheet to get he 
enough to melt lead, and probably red hot. If that is 
the case, it is due ¢o an explosive action, and a con- 
traction in the water space would increase ‘the action. 
We have reason to beHeve that we can melt a metal 
plug at a lower temperature than that required for 
meiting lead—630°—but we have not definitely deter- 
mined it. The matter is interesting, and we shall fol- 
low it up. In the report Mr. McConne!l speaks of us 
ing zine plates. A short time ago we equipped a boiler 
with these plates, not for the purpose of stopping scal- 
ing, but to stop corrosion; and after the engine had been 
vut a few weeks we found the zine was in the bottom 
of the boiler, loose, and came out in the shape of pow 
dered and spongy metal. It was puzzling to know 
how it oceurred until we looked up the physical char- 
acteristics of the metal and found that at a tempera- 
ture of 340° the metal brittle and crumbly. 
We are obliged to give up the use of zinc for that 
reason. 

Mr. J. H. MeConnell (Un. Our expertence 
with zine was that white we used the casting the same 
as is used in found that 
the casting was destroyed in aboué two trips over the 
road; ‘it retained its form, but when you picked it up 
you could break it with your fingers, and only here and 
there find a crystal of the zinc; the action of the water 
had destroyed the zinc. We found in some instances 

woud soften the scale, and it would make the en- 
zines foam. We did not have any good results with it. 

Mr. A. E. Manchester (C., M. & St. P.): 1 bave been 
curious to) Know just why it was the Rushforth heater 
his dope such good work. On the St. Paul system we 
have had a number of mechanical purifying devices, 
and, taking them as a whole, the results have been bad. 
About five years ago we had a mechanical purifier put 
onto ten new engines. 





becomes 


Pac.): 


the telegraph batteries, we 


One of these was sent into Mis- 
sourl, and the best results were obtained by the use of 
the device in that state. The water we used was heavily 
laden with the substance of which the Missouri 
is full in suspension. It would take this material out 
of the boiler by blowing out, and would enable us to 
run the boiler from two weeks to two months without 
washing out, and at the end of that time the water 
in the boiler was still practically clear, while engines 
running with the ordinary equipment had to be washed 
out as often as every 300 or 500 miles, and the water 
would be very dirty. But the same device applied in 
lime water districts—fairiy good lime water districts, 
with 20 to 25 grains of incrusting material to the gal- 
lon—soon filled up and left our boilers in a worse con- 
dition than if there had not been any device applied. 
The action seemed to be that the blowing-off of the 
mechan-cal device—and the action of all we tried was 
the same—took out every particie of non-incrusting 
matter and left the hardest of the incrusting matter to 
adhere to the sheets. This was so hard that it never 
scaled off, as is usually the case with ‘times deposited 
on metas. My idea was that the purifiers took out 
all of the non-inerusting matter, and by so doing took 
out that portion which would naturally be floating in 
the water. This portion that was floating would ad- 
here to the different portions of the metal by lodging 
against it; the lime would then form over these non- 
incrusting matters, leaving a line of weakness, and it 
woud gradualy fall off by vibration. This was not the 
with the purifier. The lime deposited in them 
you could hardly chip off with a chisel. We tried the 
zinc plate in making our experiments. We did not 
know whether the po.nt of the plug showed any indi- 
cations of heat or not; it simply crumbed and went to 
pieces. 

The pipe marked D in Fig. 2 is used from the front 
end. The mozzle is 14% ft. 6 ins. long; in the use of it 
the pipe is supposed to be run in and out of the boiler 
the length of the flues. The pipe marked A, used ou 
the crown sheet, is to be the length of the longest 
crown sheet. The opening for the nozzle is at right 
angles; the object of this is that the force of the water 
shall throw all the scale and sediment washed from 
the crown sheet over the side of the firebox, instead 
of on to the flues, where it would be hard to reach, 
and where it would have a tendency 
tween the flues. 

Mr. Wm. Forsyth (C., B. & Q.): The discussion 
shows that the principal causes of bulging are from 
scale, or mud, and bad water. I do not think the 
second cause given, “insufficient water space,” Is one 
that is necessary to refer to, in order to explain the 
bulging of side sheets. I have seen side sheets ten or 
‘twelve years old perfectly straight; and I think ft is 
the case in New England, where good water is usea, 
that there is very little trouble from bulging sfde 
sheets. The reason why I think there is very little 
difference between a narrow and a wide water space 
is that if there is a small accumulation of scale on the 
side sheet and an intense fire on the other side, tne 
interference there prevents the transmission of heat 
through the sheet, and the water is driven away from 
the sheet, and it will be driven away and the sheet 


River 


case 


to fill up be- 


heated » mat lie space is 3 ins. or 1 f 


The bulk of water at the side makes no differenc l 


question smimittee iss jus 


whether the tied in giving 


this as one of the principal causes, and whether any 


one has any evidence 


that narrow water space is the 
cause of the bulging of side sheets, or that a wide 
space will prevent it 1 think it is due to seale and 
mud. I think also a thin, hard seale will produce this 
because we know that a lamination In the sheet w 


eauss an 





interference of the transmission of heat, and 


produce bulging, and this thin, hard scale is somewha 


think we 
remove that 


analogous to a lamination I 
find that 


the same time the 


should try to 


something will hard scale i 


tubes are removed 


The Rushforth feed-water heater is recommended 
but we may regard that as a series of blow-off cocks. 
The amount of heating surface in that heater Is no 
1-10 the number of square fe there are in an ord 
wary stationary feed-water heater, and there is n 
chance whatever for it to operate as a gen e feed 
Water heater. In regard to the economy, I think w 
are apt ¢o be deceived in that, too; because | son 
due to the increase in the temperature of the feed 


water, but it 

Mr. D. L. Barnes: The 
Is kuown to be a 
a 1000-HP. 


is due to the removing of scale 


mechanical feed-water hea 
success; but a locomotive is about 
machine, and a satisfactory mechanica 
feed-water heater, 


which will act as a purifier, made 
on the plan of the most practical heaters used in sta 
tiouary boiler practice, would be larger than th 
motive boiler. It cannot be made to operate with 
satisfaction if it Is much smatier Phe action of ‘ 
heater is understood. rhe water must first be hewted 


to a temperature near the boiling po 
lowed to stand until the impurities fall ou I i 


boiler of the locomotive typ running on th vl, 


they use a barrel of water a minute; and would 
probably take 15 minutes for the impurities to settle 
{ think there is a misapprehension about the difre« 
tion of the flow of water in locomotive bollers We 


k row 
falls to the bottom of the she 
the bectom of the 
anything put in the 


that the water comes in at the Injectors and 


proce «ls to 
firebox leg upward; and 


way of the raising of the water 





would interfere with the circulation It is practically 


inypossible to get anything to descend In the water leg; 





all the water there is going up. The causes of the 
water leaving the sheet may be several. rhose wie 
have boilal water in glass vessels know if the 
vessel is contracted and long, like a tube, if you get a 
bubble big enough it will force the water out of the 
head of the tube, and the suraller the tube the quicke 
this action will take place. By putting in this sheet 
you would induce that action. If the sheet is hot the 


water will form into steam so rapidly that very little 


of the sheet will be in contact with the 


heat will be taken up slowly, bul there comes a poin 
when the heat will increase rapidly, and finally the 
last condition Is, the sheet gets red hot and then the 
water will not touch the sheet These considerations 
show us that this circulation sheet is a failure The 


committee says, ““There is every reason to believe the 


circulation would be improved by such a device in 
the waiter legs of a boiler.”’ 1 do not think they have 
given any reason for such an expression of opinion 
The secret of the success of the Rushforth water 


heater, as has been said here, is in the b 
In modern practice the 


ow-off cocks 
boiler is kept free from in 
crustations by blowing it off; and if it is blown off 
frequently, 1 think there will be no trouble. I ask 
Mr. Manchester if this zinc plug was melted with one 
overheat or more; it is not every 
is tired up that these sheets get 


time that the boiler 
overheated; but it is 


when the fire gets In unusually good condition near the 


shee:, and what is known as “blowpipe’’ action takes 
place. You can put a blowpipe against a sheet aud 
drive the water from it and make it red ho That 


will take place in a fire, with good soft coal, when the 
draft is concentrated in the proper way. It is not the 
object of this report, as I understand it, to show that 
sheets will bulge when the scale Is on—we have known 
that for many years; but the question is, why de they 
bulge when there is no scale, which is the experience 
of a many This frequently 
comes up; and it may be due to the fact that we 
got the fires in 
grate, but great amount of fire re 
quired) so hot that there will be times when the water 
will not etay against the sheet. 

Mr. S. M. Vauclain (Baldwin Locomotive Works) 
Mr. Barnes” point in regard to the temperature of 
the fire is well taken. In locomotives where the fire 
boxes are much contracted, we have more trouble with 
dide sheets overheating and bulging than in fireboxes 
where the grate surface is large. surface 
shovld be increased to keep down the rate of com- 
bustion for bituminous coal at least to 125 to 140 Ibe 
per sq. ft. of grate surface per hour; in many cases It 
runs as high as 2) to 260 Ibs. 
aiso reduces ‘the 


good people. question 
have 
bollers (no 


locomotive increase in 


increase in the 


The grate 


The contracted grate 


percentage of direct heating sur- 
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faces in the boiler. We know that very wide fire- 
boxes of the Wootten type are long-lived as compared 
with the narrow, contracted fireboxes burning bitumi- 
nous coal. There is no other reason for it than tne 
slower rate of combustion, and less intensified heat at 
that point. There is another reason why the narrow, 
contracted box would give more trouble; it is in the 
circulation of the water, which Mr. Barnes has de- 
scribed. So far as the influence of the feed-water 
heater is coneerned, it seems to me that you might as 
well drop a little brown sugar in the water. To bave 
the full benefit of it to remove incrusting mater, it 
would be necessary to have one built upon scientific 
principles. In some locomotives we have an evapora- 
tion of 6 gallons of water a minute, and in one hour's 
run nearly empties a 3,800-gallon tank; so tha't to pro- 
vide a feed-walter heater sufficiently large to take cire 
of that you would be required to have a 60,000-1b, car, 
with the apparatus on, hauling it back of the tocomo- 
tive. 

Mr. R. H. Soule (Norf. & Wn.): I gather from the 
@scussion and report that there are four principal 
causes which result in bulging fireboxes—concentrated 
action of the fire, insufficient width of the water space 
formation of scale on the sheets, accumulation of mud 
in the leg. I do not think we can improve the handling 
of our fires. Mr. Vauciain has thrown out the hint Ghat 
the best escape from that trouble would be in the di- 
rection of enlarging our fireboxes. As regards the 
width of the water leg, we are tied up there also; we 
are in between the wheels in nine out of ten engines, 
and we cannot widen out that space without reducing 
our grate area, which would be an evil in the other di- 
rection. As regards the formation of scale on the in- 
side of the sheets, due to certain ingredients in the 
water, it makes me tired to think of the experience we 
have been through in that matter, and all the experi- 
ments that have been made with different boiler com- 
pounds. I feel as if, from a railroad standpoint, life 
ia too short to spend much time wth these matters. 
That brings us down to the matter of mud, and to my 
mind our beat chance for escape from these troubles 
lies right there. The practice that we have to-day in 
general use in the matter of boi-er washing is the use 
vf the little instruments you find in round-houses, 
known as boiler washers or squirts. In a few years 
from now we wil feel that it is boy’s play to per- 
petuate the use of such apparatus. What we need is 
to have in every round-house where engines are handled 
in considerable numbers powerful pumps, with a plenti- 
ful supply of steam, so that we can go at the business 
in a senaible way, washing boilers thoroughly and fre- 
quent.y throwing into them a large volume of water at 
high presure. This may be suuplemented by the use of 
nozzies of various forms and shapes. I do not think 
there is any more practicalle golution of the matter 
than to put in powerful pumps in each roundhouse. 

The report of the committee on the ‘best material for 
locomotive boiler tubes was next read. 


Locomotive Boiler Tubes. 
The committee recammended the following specifica- 
tions for locomotive boiler tubes: 
Material.—Tebes to be made of knobbled, hammered 
charcoal iron and lap we:ded. 


Dimensions and Weights.—The dimensions and weights 
of 2-in. and 24-in. tubes shall be as follows: 


Thickness Weight 2“n. Weight 2% in 


B. W. G. tubes, dbs. per ft. tabes, Ibs. per ft 
DO Bb csc ceanh on eens m 2.16 
a arr 2.17 2.46 
DO, BRisevreuacnsds ea 2.38 2.70 
es SR. coksasceaeseee 2.64 2.99 


Surface.—Tubes must have a smooth surface, free from 
all laminations, cracks, blisters, pits and imperfect 
welds, ‘They nmst also be free from bends, Kinks and 
buckles—signs of unequal construction in cooling or 
injury in manipulation—and must be of un‘form thick- 
ness throughout, except at we.d, where one gage num- 
ber additional thickness will be allowed, perfectly round 
and cut bo exact length ordered. 

Physical Tests.—Strips 4 in. wide by 6 ins. long, 
maned lengthwise from the tubes, after bein heated 
to a cherry-red and dipped ‘n water at 80° F., shall 
bend in opposite directions at each end without showing 
eracks and flaws, and when nicked and broken the 
breaks umust show a fracture wholly fibrous. Sections 
of tubes 12 ins. long, 5 ins. of which shall be heated to 
a bright cherry-red “in daylight, when placed in a 
vertical position, and a smooth, turned, tapered steel 
pin at a bie heat is driven in by “‘lap’’ blows with a 
10-b. sledge hammer, must stretch to 1% times their 
original diameter without split or crack. One tube is 
to be tested tn each lot of 250 tubes or less. Tubes 
must expand, turn over tube plate and bend down, 
without flaw, crack or opening at weld. 

Hydraulic Test.—Bach tube must be subjected by the 
manufacturer to an internal pressure of 500 Ibs. to 
the sq. in. 

Hreteing ‘Tests.—In case of doubt as to the quality of 
material, the following test shall be used, viz.: 

A section of tube turned or ground to a perfectly 
true surface, polished with fine emery paper, and free 
from dirt and grease, to be suspended in a bath of 
water, 9 parts: sulphuric ac‘d, 3 parts; muriatic acid, 
1 part. The bath should be prepared by placing the 
water in a porcelain dish, adding the sulphuric acid and 
then the muriatic acid. Obemical action is allowed to 
continue until the soft parts are sufficiently disso:ved 
eo that an iron tube will show a more or less finely- 
ridged surface, with the weld very distinct: a steel 
tube will present a homogeneous surface with the weld 
quite indistinct, and sometimes ahnost impercept:ble. 

General Requirements.—Each tube must be rainy 
stenciled “Knobbled Hammered Ohbarcoal Iron” en 


“Tested to 500 Pounds,’’ and tubes must be so in- 
v»ced. Each tube must also be subjected to careful 
surface inspection, as provided for above; and those 
measuring 1-4 in. over or under the d’ameter ordered 
shall be rejected. Filure of a single -tube to pas® any 
of these tests shail be cause for the rejection of the 
entire order. 

In presenting these specifications the committee stat- 
ed that while various forms of combinat‘on steel and 
iron tubes had been offered for use in recent years, 
it was the universal opinion of the members of the 
Association that the best results were obtained by the 
use of a single material. This material should be the 
best obtainable. The committee considered this to be 
knobbled hammered charcoal iron. It was also stated 
that the question of a tensiie test had been considered 
in connection with elongation, ete., but after careful 
consideration it was decided that such a test would be 
of I'ttle importance. In regard to the drift pin test, the 
committee stated that 't had been demonstrated that no 
tube of common charooal iron would stand the strain 
of this most crucial test. 

The discussion on this report was opened by Mr. Geo. 
Gibbs (C., M. & St. P.). 

Mr. Geo. Gibbs: I have made a close study of this 
specification for boiler itubes. We have had one in use 
for a good many years which does not differ materially 
in some of the items from the one proposed. I think, 
however, that it is a cheaper one to make for a rail- 
road that has a testing machine. It d4éstinguishes be- 
tween the two grades of tubes—a body grade and safe 
end grade. I do not believe it is worth while to buy 
as expensive a tube as this would require for the body 
of the flue. I have, therefore, divided our specifications 
into two grades. The committee report that the ham- 
mering test of the tube. section is objectionable, as 
not showing the quality of the inside iayer of the tube. 
The hammering test spoken of is very objectionable; 
it does not show anything, and it is a much !ess severe 
tesds than the crushing test. The crushing test, as 
made in a testing machine under the ordinary rates of 
speed of making a scientific test, is more severe than 
the hammer test. I believe it shows exact!y the quality 
of the tube, if, in addition to the actual figures given by 
the test, you take into account the appearance of the 
flue and its general behavior. This physical test of cut- 
t-ng a strip out is expensive, and unless the strip is pre- 
pared carefully and of uniform rnwidth, I do not believe it 
will be of much value. The etching test we consider of 
greit va‘ue, I have a number of good etchings of dif- 
ferent K:nds of ‘tubes, both body grade and safe end 
grade, and of steel and iron. The steel tubes in both 
cases show indistinctly a scarfed end, the weld is en- 
tirety open, although it is suffictently close, possib‘y, 
to be tight when che tube is set in. The ercaings also 
show a flue, sold as an fron flue, which is iron inside 
and out, and has a steel center. It is an attempt to 
palm off on the railways a thing they do not want. 

Mr. T. A. Lawes (C., C., O. & St. L.): The comm'ttee 
desired to voice the experience of the members cf the 
Association, and for that purpose they issued a cireular 
asking if it was practicable to use a fair grade body 
tube with a first-class quality of safe end. The re- 
plies were of such a nature that the committee did not 
advise the use of two grades of materia! for locomo- 
tive boiler tubes. In regard to the testing machines, 
there are so few roads that are equipped with habora- 
tor:es with testing machines that she point made there 
would be out of the question for a general spec‘fication 
to be used by all the roads in the country. In re- 
gard to the width of. the test piece being of small mo- 
ment, the committee teated a number of tubes of dif- 
ferent makers—first quality tubes, fair quality tubes 
aml the poorest obtainable. The poorest would not 
stand the bending test, as outlined in our spectfication. 

Mr. J. H. MecOonnell (Un. Pac.): The tubes ‘n the 
ordinary 18-in. cylinder locomotive have an aggregate 
length of about 2,400 ft. In some portions of the coun- 
try the flues remain in ten years; west of the Missouri 
River the flues do not remain in tne botier to exceed 
ten months. A good grade of charcoal iron tubés, 
costing 10 cts. a foot, would answer the purpose in 
these boilers. It is customary on some divisions 
in ‘the western country for the flues to be removed 
once every six months. I know there are many cases 
where, when they are taken out in six months, they 
cannot be returned. I know of a case where flues have 
been in an engine but two months and removed, and 60 
out of 200 had to be thrown away, on accoumt of being 
pitted. Flues at 17 cts. would cost $408; at 10 cts., 

240. The recommendation of the committee while it 
might do for the eastern portion of the country, will 
not do for the western, where the water is bad and the 
flues cannet long remain in the boiler. I think it !s a 
question of judgment which should be left to the people 
who use the flues, as to what price they should pay 
according to the service. 

Mr. Geo. Gibbs: I agree with Mr. McConnell about 
the quality of flues; I see no reason for uaing 17 or 18 
ct. flues in the body. You can use 10 or 12-ct. flues 'n 
the body, and save all the way from $70 to $100 on an 
engine. 

Mr. A. E. Manchester (C., M. & St. Paul): Has the 
committee received any knowledge or information that 


woud indicate to them that the 17-ct. tuhe. 
tively much longer than the 9 or 10-ct. tube< 

Mr. T. A. Lawes: The committee has 0; 
this tube cost 17 ets., nor that it costs 10 
committee was appointed to report on th. 
terial; the prices quoted for these vur‘ous 
not to be considered. The principal makers of 
try produce them, and you can buy them fro), > 
cts. . 

Mr. J. H. McConnell: We have paid 10, 12 
22 cts. for tubes; and from the tubes that «,- 
we have not had any better service than fr 
costing 10 cte, 

Mr. Geo. Gibbs: As far as the price goes, 
nothing in the specification; but I think the fy. 
w:H pass the specificdtion will-cost about 16. 
I find a difference of 6 cts. between sife « 
body grade flues. 

Mr. E, M. Herr (Chic. & Northw.): It is stray. 
these tubes can be obtained on a speciticatios, 
high-grade tube for so low a price. I haye 
‘tubes on specifications of similar nature, and . 
perience is they cost 17 and 18 cts. 

Mr. T. A. Lawes: There are different met) wo. .¢ 
making charcoal iron. We say knobbled hay 
chaveoal tron. In making the trial I spoke of 
may be a difference in the quantity between 1), 
layers. In hammering, some persons squeeze 
bioom, instead of hammering properly, and we «., 
exactly stipulate how it is to be made in this sp 
tion. We say what makes a good iron: we 4) 
stipulate the composition of the material; we 
go into detalls. I do not understand where the yo 
bers got the idea that it is a high-priced tube. 

Mr. M. Roberts (St. L., I. M. & 8.): If we ag pt 
‘this report it still leaves the Master Mechanios 
make requisition for such quality of tubes as they y. 
quire. What we want Is to get a tube that will stay 
the wear, and a tube that can be applied and worke 
easily. When it comes to a question of labor tn sj 
application, and not a question of the action of war 
on flues, I think the high-grade flue is an econome, 
one. 

Mr. S. M. Vauclain: What we want is a specifies 
tion for boiler tubes of good quality, and competition 
will regulate the price. As we have had such happy 
results with the specification for boiler plates, it seenis 
to me that this Aissociation is not going to make a 
mistake by adopting this report as its standard: and 
if it does make a mistake it is on the right side. 

On motion of Mr. Barnes, the title of the specifics- 
thon was made to read, “Specifications for Iron Loco- 
motive Bofler Tubes of Extra Quality.” 

The next order of business taken up was the reading 
of the report on Standard Sizes for Pamphlets. ihe 
sizes recommended were those adopted by the Master 
‘Car Builders’ Association some time ago (see Engineer- 
ing Naws, June 29, 1893, and June 14, 1894). It was 
voted to adopt the sizes recommended as the standani 
of the Master Mechanics’ Association, 


Adjustable and Stationary Wedges for Driving Boxes. 


The first question taken up at the noon-hour dis- 
cussion was whether the adjustable wedge for driving 
boxes was a necessity. In opening the discussion Mr. 
A. E. Mitchell stated there were a number of hwo 
motives on the New York, Lake Erie & Western R. Kh. 
which had stationary wedges, and he would eal] upon 
his Master Mechanic to give the results of that rail- 
way’s experience. 

Mr. H. A. Chilis (N. Y.. L. BE. & W)): Last 
October we started in and fitted up one of our engines 
with stationary wedges, by taking the centers ani 
planing them up and removing the pedestal brass, and 
fitting the box to the wedges—a snug fit—before app y- 
ing to the journals. That engine has been in service 
since that time, and we have added stationary wedges 
to 24 others, making 25 in all. We are getting exce! 
lent service from them; never had a hot box on the 
engine, and exper‘ence no trouble. In the mogul en 
gines we find little wear in the front driving wheels, 
and, of course, it is not necessary to line them up. 
but the main ones and back drivers we did. The en 
gines have been in service nine months, and the firs! 
one has been lined twice since that time. 

‘Mr. W. H. Lewis (D., L. & W.): My experience |s 
similar to Mr. Mitchell’s. We took up this question 
some two years ago, and since that time I have 
equipped a number of engines engaged in all kinds of 
service; both eight and ten-wheel engines. We have 
experienced no trouble. It is true we bave an ad- 
vantage over some types of engines, in having & 
‘thimble binder; in the event of a stuck wedge, we vi! 
loosen up the binder bolt and relieve it. In practice 
it has not been necesary to do so. We have run these 
engines some eight or nine months, but no relining 
was necessary. I think the trouble with the movable 
wedge is that engineers sometimes do not use tle 
best judgment in adjusting them. 

Mr. Wm. Forsyth! We hada great deal of trouble 
with loose wedges and loose wefige bolts. We have 
made experiments in this matter during the last three 
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years. Our Master Mechanic is so pleased with the 
fixed wedges that he has recommended them for the 
whole road, It has been adopted as a general practice 
on vur road; and all our repair shop work is done with 
fixed wedges. 

Mr. J. H. Setchell: Is there any money in it? One 
recson assigned by Mr. Lewis was that on account 
of the injudicious way in which wedges are sometimes 
set the crank pins and axles are put to undue strain 
and are broken. That seems to be a very good reason, 
put nothing has been mentioned outside of that as to 
the economy in construction and durability In keep- 
ing the engine up. 

Mr. Wm. Forsyth: There would be a slight differ- 
euce in first cost, in favor of the fixed wedge. Ht does 
away With the wedge bolts, and with the work in 
preparing the taper. It is evident that when our 
Master Miechanics are unanimously in favor of a 
radical Change of that kind they must have some’ 
very good reasons for it. 

Mr. W. H. Lewis: I think the members will admit 
that a very large percentage of round-house repairs is 
from broken wedge bolts, and the saving In that item 
alone would justify the adoption of the stationary 
wedge. 

Compound Locomotives. 

The second question for special discussion was 
whether the compound locomotive had gained any head- 
way during the year. 

Mr. Geo. Gibbs (0., M. & St. P.): I am convinced 
that the compound is the coming locomet!ve for freight 
service; it behooves us to help this advancement all we 
can. We will make some mistakes in the compounds. 
You may say it is an easy matter to stick on another 
cylinder, and therefore it should not be much of an 
experiment. It is a radical change, however; changes 
the steam distribution, valve motion, etc. The com- 
pound engine offers the most universal means of ac- 
compishing a fuel economy of 15%. We have had 
one compound for four or five years; we ascertained 
the economy on an elaborate test of the engine, and it 
is still showing that economy. I find from a record of 
two years’ performance there has been spent an av- 
erage of about 2% cts. per 100 miles for repairs, as 
against 4 7-10 cts. for the other engines of the same 
class; about $1,000 a year less. It is easy to make 
10% difference ‘n the coal economy, saving $500 a year 
iu fuel. 

Mr. A. EB. Mitchell (N. Y., L. B. & Wh.): We have 
on the extreme westerly end of our road eight Ba‘dwin 
compounds, 10-whee!, G2-in. wheel. ‘They have been 
in service two years, on fast and slow trains—mostly 
fast freight trains—and giving excellent results. They 
save from 8% to 10% in coal, and about 15% in water. 
The water is more important, as the incrustation of 
the boiler with us is very great; with the simple type 
we only get eight or ten months’ service out of the 
flues. With the compound, we get 12 to 14 months’ 
service. 

Mr. D. L. Barnes: We started out in this country 
with twocylinder compounds with numerous auto- 
matic devices. The result of experience has been to 
take those off, until the engines are aimost universally 
made, here and in Europe, with an independent ex- 
haust for the high-pressure cyliader. You absolutely 
cannot handle an engine properly without having an 
independent exhaust from the high-pressure cylinder. 
The experience of marine work has been brought into 
play, and we have copied to some extent the ports and 
valve motiors used in marine work. The advocates of 
compound locom@tives ought to be careful about the 
extravagant claims set forth as to their performances. 
They are extravagant, and if we are not careful, we 
wili be led into serious errors. The limit of efficiency 
of a compound engine, if non-condensing, could not be 
much lower than 22 Ibs. of water per HP.-hour. In a 
recent paper read before the American Society of Me- 
chanical ‘Engineers, 18% Ibs. was claimed. Ano-Ler 
man claimed 17%, but he did not give all the fac‘s. 
He measured his 17% Ibs. frcm the indicator card, 
while the engine probably showed 24# Ibs. (quite 
another matter). Some discoveries relative to ind:- 
cator cards, resulting from tests on compound engines, 
have been recently made. We find that with a long 
pipe connection from the cylinder to the indicator au 
engine can be made to show 1,000 HP. when it is ac- 
tually developing only 800 HP. The compound loco- 
motive started out in this country with one low-press- 
ure piston, weighing 800 Ibs. The builders have been 
forced to use a Lighter piston. If there is any difficulty 
in the way of the further introduction of the com- 
pound locomotive, it is a matter of the weight of the 
reciprocating parts. Railway superintendents are be- 
coming exercised by damages to track which cannot be 
accounted for by the loads on car wheels. It comes 
from the excess balance in locomotives, and for high 
speeds, unless the wheels are made very large, it may 
be we will have to stick to simple engines for that 
reason alone. In England the compound has been 
abandoned, while in Germany and ether countries 
where the railways are under the control of the gov- 





ernment, and haul their trains more economically, the 
compound is on the increase. One of the causes of re- 
ported failures of compounds is to be found in the fact 
that they are not aiways adapted for the work they 
are called upon to do. 
Mr. S. 'M. Vauclain (Baldwin Locomotive Works): In 
regard to compound locomotives, I beg to say that we 
are still building quite a number of them, and meet 
with varied success. The building of compound loco- 
motives is not attended with good luck at all times. 
You have a certain amount of grief mixed in with the 
joy that comes to you, and you have got to put up with 
it. It is the grief which prompts you to do good work. 
The use of compound locomotives bas given to railway 
companies in the United States a means of reducing 
their operating expenses to a greater extent than any 
other item or improvement connected with the opera- 
tion of locomotives. We have had -everal examples 
lately of how energetically the companies procetd In 
the methods of saving oil. If the railways would pro- 
ceed as energetically in the direction of perfecting the 
compound in saving fuel, the amcunt saved would have 
a greater bearing upon the cost of operation. If we 
turn to Europe, where they have been using compound 
locomotives for a much loager period than we have, 
we tind that, on the whole, campourds are making 
great headway. In Russia almost all the locomotives 
for freight service, and a large number of thpse—for 
passenger service, are compound locomotives, built 
under various plans ard desigas. We have shipped 
four-cylinder compounds of our own type to Russia. 
We know of two-cylinder compounds that have been 
urdered, and a number of others that are in use. Jn 
Germany the two-cylinder compound nas made much 
headway. In France, the four-cylinder is used almost 
exclusively, and has been referred to as a complicated 
engine. We must not lose sight of the fact that all 
Frerch locomotives are complicated, and no doubt they 
fully reatize all the saving it is possible to reatize with 
compound locomotives. We have had compound 1o:0- 
motives running for over five years, and in following 
up some of the first compounds, we find that about 
the same economy is effected at the present time as 
was effected when the engines first went into service. 
‘Lhe engines we are building to-day, are superior to the 
engines built then. It is natural that they should be. 
We have been able to find out and locate the worst 
strains and provide against them. We often find un a 
r.ilway to which we wouid send one compound that it 
would give no end of trouble. If a road has a number 
of compound locomotives, we fad the repairs some- 
times slightly in excess of single expansion, and suime- 
times slightly smaller. Up to the present time we 
Lave not been under the necessity of rebuilding a sing-e 
compound locomotive xs a simple engine; but we have 
furnished compound cylinders for a number of single- 
expansion locomotives. We have inquiries at present 
referring to a number of just such cases. We have 
come to the conclusion that on a number of thé, bigh- 
speed passenger train3 in use in this countrf the en- 
gies are too heavy for the work, and it is simply a 
question of boiler capacity, and not adhesion. We re- 
cently took one of the velocipede, 6%-ft. driver en- 
gines, removed ‘the side rods, balanced up the wheels 
accurately, and operated the locomotive for six months 
as a single-iriver engine, similar to hundreds of such 
engines in use in England, and had very excellent re- 
sults. All through the very coldest weather last win- 
ter, through the blizzard, this engine came in and went 
out as nicely as any cther. The performance was 60 
satisfactory that we are to-day building a compound 
single-driver locomotive with 7-ft. driving wheels, 
with the same heating surface, and 2 ins. more stroke 
to the compound cylindess. The reason of this is 
that we found for high-speed service the single-expan- 
sion engine is needed to a certain potnt. After that 
point is reached, you must get back to compound cylin- 
ders, in order to increase the efficiency of your bolier, 
and get the advantage of the 15 or 20% you are able 
to save in the consumption of water. When you oper- 
ate a compound locomotive up to its maximum effi- 
ciency, evaporating 6 gallons of water a minute, if 
single-expansion cylinders were applied to the same 
engine it would be impossible to make the speed. 

Mr. ‘E. F. ©. Davis: The compound locomotive is 
without question, in my mind, the locomotive of the 
future, but its progress would be much more rapid if 
the advocates of the compound were more moderate in 
their claims. The principle of using steam by doub‘e- 
expansion instead of in a simple cylinder is so we!l 
understood, and so well appreciated by engineers, that 
it seems hardly necessary to say anything further on 
this part of the subject. The object of every design 
of a compound locomotive should be to keep the 
mechantsm in its simplest form and use as few work- 
ing parts as possible, and have as much of the eng!ne 
similar to the simple engine as can be. Some of the 
later types of two-cylinder compounds have been doing 
such uniformly good service that it looks really as if 
the compound engine of the future had arrived. 


Wednesday's Sesston. 

The first business of the session was the reading of 

the report on Pistons, Piston Reds and Fastenings. 
Pistons, Piston Rods 

The pistons ‘yp current use may be roughly grouped 
under three heads: (1) The buil-ring piston, which has 
a T-ring, or bearing ring, to which is bolred a follower 
piace; (2) the box piston, with internal 
cored recesses, or made in halves, which are subse- 
quently fastened together, and (3) s‘ngle-plate pistons, 
which have po internal cored recesses, 
metal througheut. 

The advocates of the bull-ring piaton claim that 
it la the only form of pistou which, when repaired, 
can be made at small expense to fill its cylinder com 
p.etely, and thus reduce lost morion and wear to a 
wniwum, For the box piston it is clabmed that it is 
simple, cheap and has no loose parts, and that it can be 
made of cast iron with sufficient strenguh for usuai di 
ameters. The sing.e-p-ate piston is probably the form 
which best combines strength and lightness, which are 
acknowledged to be necessary features of pistons of 
large d‘ameter, and particularily for pistons of high 
speed locomatives, since the weight of the piston ‘6 a 
minum, No fixed rule seems to be observed in de 
termining the relation between the width or thickness 
of the piston and its diameter, but 'n a general way it 
may be said that the best accepted practice in the mat- 
ter of 20-in. pisious is to make them from 54% to 6 ina. 
wide on the face. Some of the requirements in a loco 
mutive p.ston are: Scrength, Ughtness, low first cost, 
cheapness of ma_ntenance and renewal, minimum ex 
posed surface, fewest parts possible that can work loose 
and knock out cylinder heads, and a good system of 
packing rings. 

In designing piston rods, it is desirable tg reduce the 
sizs and weight as much as possib‘e, and to provide a 
good fastening to the piston. The usual and preferred 
method of fasten'ng the piston rod into the piston is 
by a nut. A few, however, dispense with nuts, the end 
of the taper fit of the piston rod being riveted into a 
countersunk recess in the face of the piston. An- 
ether practice Is to force the piston onto the piston rod 
by hydraulie pressure. 

In the use of packing rings the practice most prevalent 
‘8 to use cast iron rings, which are turned to a di- 
ameter larger than that of the cylinder in which they 
are to be used, and which subsequent:y have a piece 
cut owt of them in order that they may be reduced to 
the desired diameter. The committee states its con- 
clusions as follows: 


and Fastenings. 


either cast 


but are #old 


The conciusions of the committee are briefly that for 
pistons of moderate diameter and for use in slow-speed 
engines there is an open choice between the bul! rug 
form and box form, while for pistons of any diameter, 
if for high-speed engines,. the single plate type 
presems the inurportant advantages of lightuess com- 
bined with strength. In p:ston rod fastenings the taper 
fic with nut at the p'ston end and key at the cross- 
head end seems to be the arrangement which is justi- 
fied by the best practice. The tapers which are in 
current use vary between the extremes of % in. in di- 
ameter in 12-in. length to 1% ins. in diameter to 12- 


in. length, wh‘ie a fair mean representing avera rac: 
tice may be considered to be t in f ie i 


in. length. - In diameter in 12- 


Mr. Gordon: I notice in the report it is stated that 
where the body of the piston is made of steel or 
wrought iron it Is customary to tin the outer edge 
where it bears against the cylinder walls. 1 
Nike to hear what has been the 
to the wearing of the tin; whether It gave good service. 

Mr. B. F. C. Davis: The Richmond Locomotive 
Works did this in compound engine pistons 29 x 32 Ins. 
in diameter. We wanted to make the piston of some- 
thing better than cast iron, and we used the best 
80,0004Ib. steel. We cut a dovetail groove in the mid- 
die of the piston face, and filled that with tin or 
babbit. That worked very successfully, and did not 
cut the cylinder at all. The tin, however, would preak 
up by the change of temperature, and we then cast the 
ring of bronze in sections, and cast it about one-mxth 
of the section at a time, turning the ends of each 
section to its preceding section, so that when the ring 
was cast the shrinkage would not break it apart. After 
the ring was cast the piston was put back tn the 
tathe, and the bronze ring turned up s0 as to project 
1-32 in. beyond the face of the steel piston. This 
proved to be very effective, and prevented any trouble 
whatever from the steel pistons. 

Mr. A. E. Manchester (C., M. & St. P.): YI would 
like to know what the form of the boss Is on elther 
of the cylinder heads; if they are straight, what do 
they do with the area or space that is formed in the 
Z of the piston head, the clearance space at the end 
of the cylinders? 

Mr. EB. F. C. Davis: In the case of 
engine, with the low-pressure cylinder, 
made to conform very closely to the shape of the 
piston. As the piston is turned up to a template, it is 
very easy to turn the heads to fit the piston very 
closely. This refers to the low-pressure cylinder, 
where the clearance should be as small as possfble. 
When we first began building two-cylinder compound 
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locomotive we did not realize how much clearance we 
would require iu the high-pressure cylinder, and made 
the piston heads and cylinder heads flat in the ordi- 
hary way. We very soon found out, however, in 
running the engine at very high speeds that It would 
be necessary to either cut out the exhaust openings 
of the valve to a very objectionable degree to avoid 
excessive Compression, or else give more clearance in 
the cylinder. We therefore introduced the Z-form 
of piston in the high-pressure cylinder and left the 
heads thit, which has given the requisite amount of 
Clearance space at the ends of the eylinders, and 
gives a very light and strong form of pisten head. 

Mr. EK. M. Herr (Chic. & Northw.): The recom- 
mendations seem to Jean strongly to the single-plate 
piston. We have had some experience with that type, 
made similar to the form spoken of: by Mr. Davis. It 
is the first form, babbit rings cast into it, and our 
experience has been unfavorable. They run very 
nicely for a time, but after a while the babbit rings 
broke up and we had serious trouble with them. I 
question very much if the bronze ring will be a perma- 
nent improvement. After the 1-32-in. clearance which 
it has is worn off, I am doubtful whether the steel 
will not produce bad effects in coming in contact with 
the cast iron on the cylinder walls. I believe we lave 
not reached anything near the limit of lightness of de- 
sign for a bull ring type of piston. That type pos- 
sesses many advantages not possessed by any other. 
There js but a small and inexpensive part of the 
piston to renew when it Is worn smaller, and one 
which can be replaced in a short time. This cannot 
be done with the plate pistons, even if the brass rings 
prove satisfactory. I think there is considerable room 
for lightening the design of the bull-ring p'ston and 
making it of the strongest material obtainable. We 
have a great deal of trouble in the breaking of piston 
rods on all Classes of engines. A year ago, while in 
Germany, I took occasion to investigate this matter 
as thoroughly as I was able to do in the shops visited. 
I could not find that they had any trouble with broken 
piston rods. Instead of making the rod as we do, 
with the tapering end that fits into the crosshead the 
smallest part, they make it the largest part. To do 
this with our practice would entail two split stuffing 
boxes and split packing rings. They use almost ex- 
“csively the hemp packing. This form of rod will 
lessen the breakages of the piston rods. They fit the 
k-y carefully without sharp corners, and use very 
targe fillets between the end of the rod and the body, 
which is considerably smaller than the end of the rod. 
Our practice of going to large piston rods as break- 
ages occur is objectionable, not only from the stand- 
point of increasing the dead weight of the reciprocat- 
ing parts, but also from the fact that it takes just 
that much more area from the back side of the piston. 
It makes the engine not only less powerful, but less 
steady In its movements. 

Mr. T. W. Gentry (R. & D.): I lately examined a 
cy!inder in which the piston had been provided with a 
brass packing ring and had made considerable mile- 
age. The cylinder had become perfectly glazed, and 
while the brass ring had worn down visibly (the cast 
iron was almost in contact), yet there did not seem to 
be any tendency for the steel head to scrape up against 
the cast iron. I accounted for this from the fact that 
we introduced into a newly-bored cylinder a newly- 
turned stee! piston, the two rough surfaces immediately 
engaged each other and th’s action commenced. If we 
can introduce something in the cylinder that will 
prevent the seratching or cutting until we get the 
cylinder thoroughly glazed, we know this is less apt 
to eccur: and it is possible that the manner of intro- 
ducing the brass ring is the nearest thing we can get. 
We have not bad any success with block tin or the 
hardest kind of babbit metal. If we can keep the brass 
ring there long enough to glaze the surfaces so that 
with proper lubrication they will not engage each 
other after that, we will probably have something of 
value, As to the method of fastening the piston- 
head to the rod, we tried the brass nut, and we found 
it quite difficult to keep the brass nut tight. Just why 
they will not stay tight after being properly fitted, I 
do not know. I think It is generally admitted they 
will not stay tight. We have reduced the number of 
threads to the inch on the end of the rod, making 
them five; and, in addition to that, we warm the cast 
fron head or steel head, as the case may be, and 
shrink it on; we do not heat it very hot, but just 
enough to be able to shove it on with an hydraulic 
press. We get a tighter job than putting it on cold. 

Mr. EF. F. C. Davis: I will give a little experience 
with the cast steel piston in connection with the cast 
iron cylinder. On the first compound we built at 
Richmond for the Chesapeake & Ohio Railroad we 
put a steel piston in the low-pressure cylinder, with 
babbit metal in the groove, and an ordinary cast fron 
box piston with bull ring was used in the 19-in. high- 
pressure cylinder. This engine has been in service 
about three years, and we have had a good opportunity 
to watch the wear of both pistons. Recently when 
the engine was in the shop for some general repairs it 
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was found necessary to rebore the high-pressure cyiln- 
der on account of wear from the cast iron piston with 
bull ring, but the low-pressure cylinder, with the 
steel piston, was in such fine condition that it was 
impossible to discover any appreciable wear whatever, 
and the surfaces were all very nicely polished. 

Mr. Geo. Gibbs (C., M. & St. P.): The question of 
broken piston rods is not a question of quality of 
inaterial only. We bave tried all qualities of iron, 
from the best English to the ordinary American, and 
we have bad a great deal of trouble with them all; the 
best is not much better than the poorest. There must 
be something wrong with the general practice in this 
country In making a taper-fit piston rod with an ap- 
proximately square shoulder. We must strive to im- 
prove the design. 

Mr. John MacKenzie ( N. Y., C. & St. L.): It would 
be interesting to know what kind of cross-heads they 
are using. The experience we have had with 26 en- 
gines fitted with the common four-bar guide, with 3-in. 
piston rod, 19-in. cylinder, has been that we broke 
them as fast as we could get them. 

Mr. J. H. MeConnell (Un. Pac.): The Laird cross- 
head and steel piston rod is the worst thing you can 
pnt on a locomotive; more piston rods are broken from 
that source than any other. We rarely have a piston 
rod broken from the four-bar guide. We went through 
the experience for a number of years in using steel 
piston rods, and when we adopted iron, the best we 
could get, the breakage to a large extent ceased, ex- 
cept in the Laird cross-head. I do not believe you 
ean use any kind of piston rod in the Laird cross- 
head that will not break, 

Mr. J. O. Pattte (Great North’n): We have something 
like 225 engines, ranging from 19 x 24-in. to 20 x 26-in. 
cylinders, working under 180 Ibs. pressure. All of the 
cross-heads are of the Laird type, and not a single 
rod has broken. I think this is perhaps partially due 
to the fact that we turn down the end of the rod very 
little, thinking it is cheaper to replace a rod than to 
replace piston, cylinder head and rod. The cross-head 
is 19% to 21% ins. long. 

Mr. R. Wells (Rogers Locometive Works): It seems 
to me the breakage of piston rods is mostly due to the 
cross-head being out of balance, you may say. I have 
taken a cross-head of the ordingry size, and have 
found that its center of gravity was 4% ins. above the 
center line of the piston rod, and it weighed probably 
325 lbs. In looking into the breakages reported, we 
found that they occurred mostly on engines with that 
kind of cross-head, where the speed of the engine was 
excessive. They had wheels not more than 4%, ft. 
in diameter, and ran at speeds of 50 miles an hour. 
‘The effect of that center of gravity being so far above 
‘the center line of the piston would necessarily canse 
the rod to break in course of time. I know the Laird 
cross-head has been used for a number of years with 
good success, but it was where the engines were run 
at moderate speed, probably not more than 20 to 25 
miles per hour. The breakages referred to mainly oc- 
curred with that kind of cross-heads in engines run- 
ning at unusually high speed for the size of drivers. 
The cross-heads used with four-bar guides are ofien 
made with the wings so high above the circle that 
their center of gravity is probably 3 ins. above the 
center of the piston line, and where breakages occur 
I think it is due largely to cross-heads of that kind. 
Whe center of gravity of the cross-head is too far 
above the center line of the piston rod. The tendency 
at the end of each stroke is for the cross-end to con- 
tinue on, and at the other. end the action is reversed. 
As to the two-bar guide, one above and one below, 
I have not known of any trouble there from broken 
piston rods, because the cross-heads of that kind are 
balanced. 

Mr. Wm. Forsyth (C., B. & Q.): This report is a good 
introduction to the subject, and it should be con- 
tinued, and the next report accompanied with detail 
drawings of large pistons, the details of the piston 
rings and the fitting of the piston rods to the piston, 
and also the piston rod to the cross-heads. I do not 
agree with much that has been said in regard to the 
breakage of rods due to the shape of the pistons. Mr. 
Herr refers to the practice in Germany. That will 
not be of much benefit to us, because their experience 
has been largely with low speeds. They do not run 
much over 40 miles an hour. They are about in the 
condition as to speed that we were 20 years ago. 1 
do not think the enlargement of the piston fit In tne 
cross-head is necessary, for the reason that In recent 
years, to my knowledge, we have not broken any pis- 
ton rods in the smallest section through the key-way. 
We have been troubled with breakage of piston rods 
of large diameter, both with the Laird crosgs-head and 
with the wide spread guides, which is a balanced 
cross-head. I think the reason Js largely, if nat solely, 
due to the shoulder on the piston rod. With piston 
rods with shoulders we have obtained only about 75,000 
or 80.000 miles before they begin to crack and are 
taken out; while with piston rods with this shoulder 
entirely removed and the plain piston rod turned down 
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with the taper, we lave obtained double ; 
They are stil! in service, and we do not ex 
tv break, I do not think it is a matter ot 
material, because we have obtained the }, 
of iron and steel, and have bad them break 
the same time. They should be titted w 
shoulder. In regard to the plate and box-si, 
ton, I think there is more hope for the pla 
especially in large diameters. I do not think 
would advocate the use of bull rings and doy 
in 29, 30 and 32-in. piston heads. In desiguiy: 
piston for our compound engine we obtained 
ing from Sir William Armstrong’s works at 

Sngland. ‘They are similar to those used ip 
States, I think. 

Mr. B. M. Herr (Chic. & Northw.): As to 
ring piston, I did not contemplate advocating 
ton for a low-pressure cylinder in a two-cyliii 
pound. I do not think it is practicable to use 
but spoke of it for small engines, in which 
using a large number of steel plate pistons 
found in Prussia they bad trains carded t 
40 miles an hour, and these engines every day 
speeds of over 60 miles, It was to the pis 
those engines that I referred. The piston enii 
rod was not larger than the stuffing box. | 
pered the other end of the rod, and | supypo. 
the rod in through the stufling-box, and fas 
piston on afterwards. 

This closed the discussion on this subject, avd 
report on riveted joints for locomotive boilers 
read, This report was quite long, and was lirg 
compilation from well-known authorities on such 
As most of the matter is familiar to our read: 
do not give the report. The discussion was shu: 
consisted mostly of criticism of one or another of 
formulas. This discussion was followed by the 
ing of the report on the Wear of Driving Whe! 1 
The report was unusually complete, but owing 
not being printed we defer its publication to a futur 
issue. The next report taken up was that on 
Transmission of Power. The committee stated 
it had not been able to make a report, and on yor 
the Association it was discharged. 

During the convention the Committee on Gages sul 
mitted its report. as abstracted below: 


Gages for Sheet Metal, Tubes and Wire 

The report called attention to the great vamey of 
gages now in use, and stated that the committee nad 
conferred with the similar committee of the Amer 
Society of Mechanical Engineers, and with manufu 
turers, and had sen't out a circular of inquiry to the 
members of the Master Mechanics’ Association. 
fortunately the answers to this circular of inquiry 
had not been as numerous as the importance of tl: 
subject warranted, but they showed that a great 
jority of the members were heartily in favor of adop 
ing a decimal gage. The same was true of manu 
facturers. 

As a result of these inquiries, the committee of the 
Master Mechanics’ Association and of the America 
Society of Mechanical Engineers met and passed tlhe 
folowing resolution: 

Resolved, That while the micrometer gage should !x 
used for test purposes in the laboratory, yet for gen 
eral shop use a solid notched gage is desirable. Ih: 


form of the gage should be an ellipse whose major ax!s 
is 4 ins., the minor axis 2% ins. and the thickness 0.1 





Decimal Plate Gage for Shop Use Recommended 
by Committee Master Mechanics’ Association 


in. There should be either one hole 0.75 in. in dlam- 
eter in center, or one at each of the foci for lighten 
ing and convenience. This gage should be piain!\ 
sta with the words “‘Decimal Gage” in letters 9.2 
in high, and below this the name of the trade which 
the group of notches is to cover, these groups to |: 
selected with reference to the needs of the sever! 
trades. 

All sizes of notches to be marked in thousandths of 
an inch without a zero prefixing the decimal point, but 
with inch marks after the figures, thus: .002’’. 

Tt is also the intention of this committee that In 
ordering material the term “gage’’ shall not be used, 
but merely the thickness in thousandths of an inch. 

The convention elected the following officers: Presi- 
dent, R. C. Blackaf; First Vice-President, R. H. 
Soule; Second Vice-President, Puitski Leeds; Secre- 
tary, Angus Sinclair; Treasurer, O. Stewart. 


su 
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Mr. W. L. Franklin has been appointed City Engi- 


wer of Johnstown, Pa. 

Mr. Frank T. Oakley has been 
City Engineer of Toledo, O 

Mr. T. D. Wilson 
structor at the 


appointed Assistant 


has been appointed Naval 
Boston Navy Yard. 


Con- 


Mr. Almon Parker has been elected Superintendent 
of Public Works at Watertown, N. Y. 
Mr. Wiliam Moore, of Bidora, Ia., one of the pro- 


pr.etors of the 

Mr. E. G. Russell, has 
Superintendent of the Rome, 
kK. Re 

Mr. Tuska, Jun. Am. Soe. C. E., Consult- 
ing and Constructing Engineer, has opened an office at 
62 William St., New York city. 

Mr. W. W. Jeffers, 
appointed Assis.ant 
of the Erie Canal, 

Mr. H. H. Houston, 
Pennsylvania R. R. 
a., June 21, at the 


K-dora Sewer Pipe Co., died June 19. 
resigned his position as 


Watertown & Ogdensburg 
Gustave R. 
of Ticonderoga, N. Y., has been 
Engineer on the Middle Division 
who has been 


1881, 
age of 75. 


a director of the 
died at Philadelphia, 


s.nce 


Mr. T. R. McCloud has been appointed Chief Eng:- 
neer of Tests of the Carnegie Steel Co., at Home- 
stead, Pa., sueceeding Millard Hunsiker. 

Mr. W. B. Williams, of the firm of Leete & Williams, 


engineers and arehijtects, of Huntington, W. Va., bas 
been appointed Clry Engineer of Huntington. 

Prof. Wm. C. Williamson, F. R. S., LL. D., the 
well-known geologist and biologist, died at Clapham, 


London, 


Mr. Charles 
and killed by a 
his 


England, on June 23, at the age of 79. 


Simpson, mining engineer, 
Mexican near Jimenez, 
inspect mines on the 


was shot 
Mexico, while 
Sierra Madre 

i la ‘ 
of Pittsburg, Pa., contractor 
for stone and masonry, died recently, at the age of 50. 
Ile was formerly a member of the contracting firm of 
©orcoran & Killen. 

Dr. Daniel ©, Gillman, President of Johns Hopkins 
University, Baltimore, Md., has accepted the position 
of Chief of the Department of Awards for the Cotton 
States & International Exposition at Atlanta, Ga. 


Messrs. H. H. Sprague and Wilmot R. Evans, 
and Mr. Whippte, of Brockton, Mass., 
have been appointed by the governor as members of 
the Metropolitan Water Supply Commission of Boston. 


Mr. A. R. Sweet has been engaged by the Sewer 
Commission of Woonsocket, R. L, as Superintendent 
of Sewer Construction, for one year. He was re- 
cently engineer for the Bridge Commission of that city. 


Mr. Amos L. Hopkins, who was Vice-President and 
General Manager of the Wabash R. R. ‘n 1876, and has 
since been connected with other roads of thé Gonld 
system, has been elected President of the New York, 
Susquehanna & Western R. R. 


Major G. W. Raymond, U. 8. Engineer Corps, in 
charge of the Ph‘ladelphia district, has been appointed 
upon the Board of Engineers and the Board of Har- 
bor Lines of New York, both of which boards have 
offices in New York city. 


Mr. R. ©. Steifl has been appointed Superintendent 
of the Elwood Weldless Tube Works, E!wood City, 
Pa., vice Mr. J. ©. Roberts, who has resigned to 
take a similar position with the New Castle Weldless 
Tube Co., of New Castle, Pa. 


Prof. R. C. Carpenter, of Cornell University, has 
been promoted to the chair of experimental engineef'ng, 
and Assoc. Prof. Chas. L. Crandall has been made 
Professor of Civil Engineering, in charge of railway 
engineering and geodesy. Assoc. Prof. Wm. F. Du- 
rand has been made Professor of Marine Engineering, 


on 


way to 
mountains, 


Mr. Martin Corcoran, 


of 


Boston, Mass., 
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and Principal of the Graduate School of Marine En- 
gineering and Naval Architecture, and Assoc. Prof. 
H. J. Ryan has been made Professor of Electrical En- 
gineering. 

Herr Baensch, the Engineer of the North Sea and 
Baltic Canal, 


was born in 1825, and in 1846 left the 
Berlin Academy of Construction and entered the pub- 


tic service as an inspector of land and water-works. 
He later entered the field of iron construction, and 
bu.ltc many railway bridges, stations aud workshops. 
He was sent to examine into the devastation of the 
North coast of Prussia by the sea, and report 
and recommendations attracted auch atiention, aud 
he was made director of barbor and canal works, and 
had in charge the improvement of the Rhine. When 
the ship canal was decided upon he was selected as 
the engineer best qualified to direct the 
upon it. 


Mr 


his 


operations 


. James Renwick, the well-known architect and one 


iime civil engineer, died in New York ou June 23. Mr. 
Kenw.ck was beru at B.oomiugdate, on Novy, 1, 1515; 


graduated at Cuolumbja College in 1836, and immediate.y 
begun ihe study of 3 and engineer.ug. Le 
began professioual work as au engineer on Lhe Westera 
division of the Krie Railway; but within a year he be- 
came an assistant engineer on the Croton Aqueduct, 
for four years was engaged in superintending the con- 
s.iruction of the reservoir at 42d St and Fifth Avenue, 
New York city. In 1545 he desigued and built Grace 
Church, all except the spire, and .ater he bullt Calvary 
Church and the Church of the Puritans. Mr. Renwick 
planned the new bulidings of the Smithseujan Lustitute 
aud the Corcoran Arc Gallery, in Washington. His 
Sreacest work Was Si. i’atrick’s Cathedral, in New York, 
commenced in 1858 aud dedicated in ISTO. Mr. Renwick 
Was one of the o.dest members of the American Losi 
tute of Archiieets, aud was che of its past Presidents. 


arclilecvure 


and 





ENGINEERING SOCIETIES. 


OLoING TECIINICAL MEETINGS. 
INDIANAPOLIS ENGINEERING CLUB. 
July 9." Secy., C. ©. Brown, City Engineer. 
AMBRICAN SUCIETY OF MECHANICAL ENGINEERS 
—_ a to — — Convention at Detryit, Mich., Fr. R. 





« Gast Bt., New York city. 
AMEMICAN Rea Ure uF PL BUEe OAL ENGINEERS. 
Jane S to 2. aes a Pulls, N. X¥. decy., Kh. W. iupe, 
28 t 
INTBEKNA IONAL. *"RALLWAY CONGRESS. . 
June So to duly 10. At Knugland. Secy., F. Weis- 
senbruch, Srusvels, Belgium.  Secy. of Kuylish Brunch, 
W. M. AcWortl, land. 


INBELIAG ADSULIALIUN wr LiK SOUTH. 
SN et ecy., Hi. D. Rubm, Nashville, Tenn. 
CULUMBIAN iN GinkmANG SOCIETY. 

duly — wecys ‘y a Hart, . Building, 15th and 


Sit age ur Ee UINERRS. 
a vig UE J. Roney, 1736 Monadnock Block, 


ee CLUB OF CLEVELAND. 

ei ‘e A. Col obese, Coser tm gge 
Test La. vr olVvi NULAEBLS. 

Mii ik ty po J. Smith, Denver Block, 


ENGINEERS iat wrk MINBRAZOLIS. 


Helena, 


Kasota Bloc 
AMER. assy ro ie THE g ADVANCEMMN OF SCIENCE. 
Aug. 28 to ay %. £ Springeee. = Secy., F. W. 
Putnam, 10, Mass. Secy., “Wm. A. Webster, 
Springtield, Mass. 





PNGINBERS’ CLUB OF PHILADBLVPHIA. At the 
meeting on June 15, Mr. William D. Beatty read a 
paper describing the coal storage plants of the Vhilade:- 
phia & Reading RK. R. There are two general methods 
emptoyed, the “hillside” plan, generally used in the min- 
ing regions, and the “‘level-floor’’ system, leecated at or 
near shipping points. At Port Richmed 3 pleat on the 
Dodge system is now being construct *d, whieh wil) oc 
cupy about 15 acres, and consist of six piles of coal, 
two of 20,000 tons each, two of 00,000 sous each, cud 
two of 40,000 tons each. In tiis system the coal is 
stored by a chain-conveyor, with a trimming machine 
attached, and the coal Is reloaded bz « pivoted gicund 
conveyor with lifting troughs for screening and storing 
in cars. It is expected that neariy $40,000 per sexuum 
will be saved by the us? wo the Pudge sysien, Which 
was fully described. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—At the meeting on June 20 Prof. Leon Le 
Pontois read a paper on “The Inefficiency of the Di- 
rect Methods of Converting Heat into E:ectrical En- 
ergy.”’ It was decided to give up the present quarters 
in Allegheny and move back to Pittsburg. 

WESTBRN PENNSYLVANIA CENTRAL MINING 
INSTITUTE.—The semi-annual meeting was held at 
Pittsburg last ‘week, with about 130 persons present. 
Papers were read on “The Double-Entry System of 
Working Mines,” by J. Hanford, and on “Fans and 
Fan Tests,””" by J. J. Evans, the latter recommending 
a small number of large fans rather than a large 
number of small fans. The subjects discussed in- 
eluded legislation relating to mining, the qualifications 
of mine foremen;, and the comparative merits of the 
tail-rope and endless-rope systems of haulage. 


WASHBURN PNGINEDRING SOCIETY.—This so- 


201 
ciety, of Worcester, Mass., recently made a trip to 
Chaffin's to inspect the new water power plant, driven 
by 1S-in. horizontal Hercules turbines Tests mad 
showed about 18 HP. developed by each whee 

PNGINEDES' CLUB OF ST. LOUIS.—-At the meeting 
on June 19, M H. A. Wheeler gave an address on 
“Vitrified Brick for Street Paving.’ This material has 
been used in Holland for roa ee iry, and in the 
north of England f 1 siightt!y shorter per.od ln 
Charleston, W. Va., had been in use for 25 years 
and in Bioomington, Ul, for 20 years, and it is now 
used in about 400 cities and jowns jin this eountry 
This year marks its adoption in the cites of St. Louis 
Chicago and New York. Mr. Wheeler explained the 
process of manufacture, und materia used, and ex 
hibited numerous samples. It is nuw quite possible to 
secure a paving brick of high grade, prov.d.ng engi 
neers Will insist upon quality, aud pay a price which 
will Warrant greater cure in every detail of manu 
facture, and amore time in covllag Laboratory teste 
are frequently m.sleadlug Satisfactory inspec tion ean 
be made at the yard by an experienced man simply by 
the eye and the hanwner. Tests made in the laboratory 
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Bids to be See E 
vpened. Work. Place. “A 
Juue 28. 8ullding, Faribault, Minn......... June 6 
dune 2S. ttire of dredge, New Orieans, La June 6 
Juae oS. Papin diacuimery, Sao #®raneciwseco, Cal.sune Le 
June 28. Pumping eugiues, Asbury Park, N. J.....June wo 
AuvVeri.seu, fyuig. News, June 20 and 27, ——- 
June 28. Boilers and stack, Asvury turk, N. J..June 20 
Advertised, mug. News, June 20 and 27. 
June 28. rick paving, St. ee Mas... June 2o 
June 28. Stand-jrpe, se wood, Ibi. A “ dune ZU 
Aadverlsed, dong. ‘ws, June 20 and 2%. . 
June 28. Dredging at isrooms 1 navy yard. -June 20 
Juge 2S. Gatoage crematory Fort Wayne, "tnd Jie Le 
Jtuue ZS.Steel rails (400 tous),N.Y, & Bkoyo DB deeduue ay 
June 2S. tron bridges (3), Matersun, N. Jo...... dune 2 
dine 2). Wooden wridge, Cape Girardeau, Mo. wun “e 
June 29. Pipe sewers (6,430 f ), Ithaca, N. » June 20 
June 29. haiiway (20 moles), tamil ou, Ont ; June au 
Advertised, bug. ews, June 20, 3 
June 2Y.lron work, et Washington, D. Cc, June 20 
June 29.Water wecers, ‘Lorouto, Unt. a etek Jute ZU 
June 2). Breakwater, Block Isiand, ore... June Ze 
Advertised, Eng. News, June 27. c 
June 29. Boectrne ry. equ pint, Bowling Green, Ky. June 27 
June LY. fron vridge, oundee, Mich... ... covecc cd the e 27 
dune 2U. Sewer, biacine, Wis..... cal a wit : June 2 
June 3.Jail, Wilkes Barre, Ma............. June ib 
July 1. Water-Works syst en, im N. J.May 40 
_ Advertised, Eng. News, Mz ly 30 ‘to June 13. 
Jwy 1.Water-works system, Colman, A. -May So 
July 1.Crinb dike, Wirmingcon, a is dong Juue 6 
duly 1.Water supply, Jersey © EO eae June 6 
July 1. Road coustruction, Bristol, Me........ June 6 
duly 1.Sewers, (9% miles), Grinnell, la......June 13 
_ Advertised, Hug. News, June 13 to 27. 

Juty 1.Water-wks. system, Kikhoen, Wis......June 20 
__ Advertised, Eng. News, June 20. * 
July 1.Water bonds ($25,000), Monts gomery,N.Y. -June 20 
July 1.Sewers, Winnetka, lil, ................ June 20) 

Advertised, Eug. News, June 2. 
July 1. Kesurfac ing rds (7% miles), Paterson,N.J.June 20 
July 1.Stove s.dewalks, Irvington, N. J......... June 20 
a Me a OR he Aig: C 
July 1.Lead pipe, Syracuse, N. Y 

Advertised, Kng. News, June : 
July 1.Brick church, Uolumbus, 
duy 1.Grading, Darby, Pa............... 7 
Gee SOW, TIMI Pen oc ooccccnccccescce, June 
July 1.Court house, Wintield, Ww 
July 1.Bridge, Bronson, Fla. /..............7.! June 20 
July 1.S8ewers (1,Sv0 ft), Dolgeville, N. Y....... June zo 

Advertised, Eng. News, June 2v. 
July 1. Heating’ and power plant,Waupaca, Wis. .June 20 
July 1.Water-works system, Meniphis, Mo.....June 2 

; Seserien d, Eug. News. Juve ww. 

Ju‘y 1.Stone bridge, Syracuse, N. Y..........J 
July 1.10pe sewer, Syracuse, Ee fos 
July 1. Crossings (i4 Sts.), Syracuse, N. Y....... 
Ju.y 1.Water bonds ($200,000), Auburn, Me. .June 
Juy 1.Pumping eng. foundations, Albany, N. Y.June 
July 1.Hydrants and pipe, New York, N. Y. ume 
July 1. Bridge, Eliendale, N. Dak............ 
Jwy 1.Chapel, Rochester, N. Y¥.............. i 
July 1.Paving (7,300 sq. yds.), Dubuque, Ia. 7 
July 1.Street. improvements, Chicago, Iil......¢ 7 
July 1.Paving. Ba:timore, Ma............2.-. June 27 
July 1.Brick paving, Washington, . a June 27 
July 1.Pipe sewers, Bradford, Pa............ June 27 
Juty 1.School buitdings (3), New Orieans, La. .June 27 
July 1.Laying water pipe, Albany, N. Y.....June 27 
July 1.Exposition buiiding, Atlanta, ee June 27 
Juty 1.Granite block paving, Albany, N. June 27 
Juiy 1.Grading, ete.. New York, N.Y. June 27 
Juiy 1.Paving brick, Wilmington, Del..........4 June 27 
July 2.Brick paving, Van Wert, ee May 3 
July 2.Water-w'ks franchise, Greenville, Miss..May 20 
Jnuiy 2.Garbage removal. Harrison, N. J...... June 12 
July 2.Water bonds ($7,000). Port Clinton, 0...June 13 
July 2.Dredging. Rale'gh, Ont................ June 13 
duty 2.Water-works system, Afton, N. Y....... June 20 
Ju‘y 2.Street improvements. Trenton, N. J....dune 20 
July 2.Aephalt paving, Buffato, N. Y........... June 20 
July 2 "Underground conduits, ¢ ectuiais, 0... .dune 27 
July 2.Water-works system. Fort Sheridan, I).June 27 
JIu'y 2.Gas p'ping. Leamington, Ont........... Jane 27 
Juty 2.Naval supplies, Washington, D. ©..... 2 
July 2.Repairing school bul'dings. Brooklyn. . 
July 2.Steeet and sewer bonds, Allegheny, Pa. uae 2 
Jaly nee. ete., Trenton, Grguednse sa dent June 27 
duly 2.Pipe sewers. Dayton. O............... June 27 
July 2. Sewers, SUING ic cs pneics<edested Tune ” 
Ju‘y 2.School building repairs, Toronto, Ont...June 27 
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July 2.College building addition, Toronto, Ont. -June 27 
July 2.Pipe sewers (3 m‘les), Winchester, Mass.June 27 
Advertised, Bung. News, June 27. 





July 2.Brick sewers, Troy. N, Y..se++-.e0++ June 27 
Juy 2.Air chambers, ete., Phiiadelphia, Pa... -June 37 
July 2.Asphalt paving, Indianapolis, ind....- -June 27 
July 2.Brick and cement sidew’ks, Indianapolis.June 27 
Juy 3.Bridges, Ukiah, Cal.........--:; seeesee Apr. 18 
Ju.y 3.Electric railway sale, Beatrice, Neb..... June 13 
Ju.y 3.Paving materials, Montreal, Que.....-- Jane 2 
July 3.Schooi build:ngs (2), Madison, Ga.......- June > 
July 3.Laying water pipe, Yonkers, N. Y.....dune 20 
Juiy 3.Levee work, Port Alien, La.......--- June 27 
July ;- Sires bridges (4), Lens, Kas ee 2 
July 3.Stone flagging, Cleveland, oescercees 

July %.Roof at aquarium, New York, N. Race 

July 3.Arsenal repairs, New York, N. Sicuven 

July 3.Flagging, etc., New York, N.Y swreeeew : 

July 4.Highway bridge, Hempstead, Tex......- June 27 
Juiy 5.Stone culverts, Ovlaurbus, O...... : = 
Juty 5.Sewers, Mattoon, [ll.......---+-- a ‘s 
Juiy .Brick paving, Mattoon, Hll.......-+-++- June 2 
July 5. Water-w'ks system, Cornwall- mn-Hudson.June le 


Advertised, Eng. News, June 13 to July 4 


Ju'y 5.Water bonds ($19,000), Princeton, Minn. .June 27 
July 5.Park euppities, Baltimore, Md......-.-- June 27 
July 5.Brick paving, Mattoon, Ill......-+++++- sume st 
Juiy 5.Street improvement, Avondale, Oo sah ae June 27 
Juv 5.Brick paving, Wilkes Barre, Pa.....- June 27 


July 6. Water-wks system, Rockville Center,N.Y .June 20 
Advertised, Eng. News, June 20. 


July 6.Driving piles, Sioux City, La.......+++-- June 4 
Juwy = ioeactaeel sewer, B or MaRS. oc cdeccee — 2 
July 6.Jal ceils, Auburn, Cal...--ceeeeeeeeeend ay 1 
Sen 6.Brick arch, Mansfield, O....-.. te eeeee June “uv 
July 6.Brick paving, etc., Lansing, Mich..... June 27 
” Advertised, Eng. News, June 27 and July + ee 
July 6.Grading, Alexandria, Va.....-..+-++++> — 27 
Ju.y 6. Brick church, Morgantown, W. Vbiccsee | nen a7 
ju.y 6.Pipe sewers, Indianapolis, Ind... ..-..-. zene 27 
July 6.lron bridge superstructure, Miteche?l, oe 27 
July 6.Grading, Stes indissspeus, oe Sisses oan — . 
y &S.Courthouse Saitimore, Mil... -sseeeed a 
_ Advertised, Eng. News, May 9 to 23. Sena 18 
July 38. Buildings, Lafayette, Lnd.....-seeeeee s 
July &.Macadamizing, Stap.eton, N. ioe neni pone 
Advertised, Dng. News, June 20 to July ‘, 30 
July S.Schoo, building, Cheney, Wash......-.-+ — = 
July S.Smoke preventing device, Cleveland, noe > 
July &8.Viate girders, Syracuse, N. Kiccccedens une 
Advertised, Eng. News, June 20. Jene 20 
July 8.Sewers, Hast Orange, N. Je. seeeceees x e 
Advertised, Eng. News, June 20 to July "3 = 
Ju'y S. Water-works, Monmouth, Hl. ...-+.eeee une 2/ 


Advertised, Bog. News, June 24. 





e on 
Juty S.Highway bridges (3), Anthony, Ran... Tees 27 
July &.Br.ck Dulidings (6), Medfield, Mass... -dune 2 
July S.Armory repairs, Albany, N. Keccccccoce Fone 
Juiy .Uell house, Trenton, N, doeseseeeeeeee sane $7 
Jay &.Grading, ete., Cincinnatl, O.....++s++++ une 27 


House connections, Pgiatelé, N. J....June 27 

Ivertised, Dug. News, June <4. , 

July : Pipe sewers, Bloomfield, N. J....--+-+ June 27 
v 


s 
\ 
8 
Juiy 8 
A 
8 _ 
Advertised, Eng. News, June 27 and July 4. 


z .9 
July S.Street dighting, White Plalus, N. Fens ceee ae 
Ju_y 8.Sewers, New York, “Eas vensereces4 sen 
July S.Fire hose, Balt:more, | Md. PL as 
Juiy 8.Improyement bonds, Philadeiph-a, mee tes 
Juiy Steel water tank, Cineinnath, O....+.6. ue 1s 


: 7 pa 
Advertised, Eng. News, June 20 and 27. si 

July ¥ Water-works system, Red Hook, N. Y..June 20 

: Advertised, Kug. News, June 27. 





, 27 
July 9. Brick sewers, Buffalo, N. Y...---e+++: nd 27 
July Sewers, Brooklyn, N. Y¥....--- + ae 4 
July 10. Reservoir, New York, N. Reon oogssere® une 2 
* “Advertised, Eng. News, June 20 to July 4. 


Ju_y 10. Water-works system, Adrboy, Minn... . -2ame =i 
Jury 10.Wharf repairs at Port Royal, N. C.-> oa 
July 10.Plins for school buildings (4), Detroit, .June 2 
July 10 Vipe sewers (1% miles), Pittsfie:d, Mass. . June 

" Advertised, Eug. News, June 27, sais 
July 10. Sewer m ntorsals, a Mass. ..+++-- une 2% 

" Advertised, Eng. News, June 2¢. sa as 
July Pe gecng (20 contreets), Brooklyn, M,, ¥.aune o 
Tuly 10. Paving, ete. (8,350 sq. yds.), Butler, Pa. oe = 
Jucy 11.Eleetric Nght plant, Knoxville, Tenn,.June 2 
- Advertised, Eng. News, June 20 to July 4. 












‘ 
July 11.Street lighting, Knoxville, Tenn. .....,.June 20 
* “Advertised, Eng. News, June 20 to July y i 
July 11.Iron bridge. New Orleans, BMuccoeseses eT 
july 11. Water-works, Wenona, Ill.......++++++- zene 27 
july 11.Water tank at Fort Meyer, s Bs + vngse oe seame 27 
July 12. Schoo! bui-ding cones, Chicago, ah» eae cf 
» Paving, Buffalo, N. Yo... +eseeeeecee aces d 2 
Suty IS. Bric k pvg (13,165 sq.yds.), Ww aukegan, Til. .June 20 
” Advertised, Bug. News June 20 and 27. a 
Juiy 1h. Blectric lighting, Vicksburg, Miss....... ome 20) 
July 1>.Sewers, Swarthmore, Re rear A —- = 
‘July i>.Court house vaults, Helena, Mont....--- Jane 27 
Tuly 16.Court house, ete., Houston, Tex. o...--+- Jane 27 
Juy 16.Macadamizing, Morristow n, _N. J. prs June 2% 
” “Advertised, Eng. News, June 27 to July 11. einine 
Tuly 17.Dredging and removing ledge, eer oF 
Tuly 19. ’ and light bonds Windom, Mian. .vane = 
Tu y 25. Electric Eght plant. Bellefontaine, O.. oe 4 
July 20. Water-works franchise, Perth, Ont..... une 
Tuly 20. School buildings (2), Cleveland, 0 2 
July 20. Water-works system, Union, Mo. ....0->» 
Ang. 2.Blectrie lighting, El Paso, Tex......-... 
‘Ang. m.Mians for state capitol. St. Paul, i = 
Ang. 6.Court house. Dublin, Ga......+++ seeeee June 20 
‘Aug. 12. Building addition, Los Angeles, ¢ al....June = 
‘Ang. 20. Oapitel building, Olympia, WwW ash......dune = 
Oct, 1 Plans for art building, Phitadelphia, Pa..May 2: 


Advertised, Eng. News, May 23 to June 27. 
RAILWAYS. 
East of Chicago. 

, “”) & MAINE.—The directors have voted toa 
es op Se dne rack on the Gloucester branch from 
Manchester to Magnolia, two miles, and to reconstruct 
the passenger and freight statcons at Manchester. Mass. 
President Tuttle is quoted as stating that $600,000 will 
be spent this year woon equipment, 

OOLLINS & WHEELDR.—The Clarion, Pa., “Demo- 
erat” states that this railway, in Forest county, Pa., 
ig to be extended up Coon Creek and Beach Rottom, 
and will probably become a part uf the Beach Bottom 
R. R. 

JAMBPS RBRAY.—The railway committee at Ottawa has 
granted a charter to the James Bay Ry. Co. to construct 
a line from Parry Sound, Ont., or from a point on the 
line of the Canadian Pacifie between Sndbury Junction 
snd North Bay to James Bay, at a point where Moose 
tiver enters the bay. ‘The capital stock is $1,000,000. 








ENGINEERING NEWS. 


PHILADELPHIA & READING.—The Philadeiphia 
‘“Yimes’’ states that the contract for the building of an 
extension to the South Chester Kk. R. has been awarded 
to John G. Mill, of Philadelphia. 

PITTSBURG, AKRON & WHSTERN.—Press reports 
state that this company will probably spend $500,000 
this summer for equipment. 

St. STEPHEN & MILLTOWN.—D. T. Maxwell, 
Kngr., St. Stephen, N. B., writes us that the fol.owing 
cuutractors suvmitted bids for the construction of this 
railway: Joseph McVay, W. H. Maxwe.l, Thompson & 
Budd and D. #. Maxwell, of St. Stephen, N. 1., and 
H. M. Balkam, of Milltown, N. B. ‘The contract bas 
not yet been awarded. The road runs from St. Stephen 
to Milltown, N. B., 4% miles. Nu additional work is 
projected. Pres., John D. Chipman, St. Stephen. 

TORONTO, HAMILTON & BUFFALO.-—The contract 
for the Hunter St. tunnel at Hamilton, Ont., bas been 
awarded to Andrew Onderdonk, of Chicago, and the 
work is to be commenced at once and completed in 
six months, 

WASHINGTON OOUNTY.—It Is stated at Machias, 
Me., that the directors of this company have voted to 
open subscryption books for stock, and ask the county 
for aid at a date not later than Juty 20. They expect 
to raise $200,000 by subscription, and hope to have the 
road under cuntract this year. The officers elected in 
1894 ‘were as fol.ows: Pres., Geo. A. Curran, Calais, 
Me.; Treas., N. B. Nutt, Eastport, Me.; Clk., Geo. A. 
Murchie, Calais, Me. 

Southern. 

BALTIMORE & LEHIGH.—Press reports from Balti- 
tore, Md., state that this company contemplates the 
substitution of electricity for steam on its entire line. 
The road extends from Baltimore to Delta, Pa., 43 m‘les. 
Ch. Engr., W. A. Moore, Baltimore. 

CHARLOTTE HARBOR.—The citizens of Char‘otte 
Harbor, Fla., are reported as trying to secure the con- 
struction of a railway from that p.ace to connect with 
the Florida Southern between Liverpool and Steel 
Creek, a distance of about six mi-es. 

GREENVILLE, NASHVILLE & CHATTANOOGA. 
—The contract for completing the grading and laying 
track on the Corinth & Tennessee River division of 
this road, from Ccrinth- to Hamburg, Tenn., 18% 
miles, was awarded June 21 to Arnold, De Garis & 
Co., ‘Memphis. Gen. Man., Geo. H. Bunch, Memphis, 
Tenn. 

GUYANDVDUL COAL LAND ASSOOLATION.—This 
company will build about two miles of railway to 
coal mines above: Dingess, W. Va, to connect with 
the ‘Norfolk & Western R. R.; will let grading to 
eoutract, and wants to buy, either new or second- 
hand, 56-lb. rails. Communications should be ad- 
dressed to J. ©. Miller, Supt., Dunlow, W. Va. 


MUNTDGOMERY, TUSCALOOSA & ST. LOUIS.- 
Press reports from Birmingham, \Ala., state that Capt. 
J. W. Woolfolk, Gen. Man. Tusealoosa Belt R. R., 
Montgomery, Ala., is in that city preparing to begin 
work on the completion of this road as soon as the 
mortgage is foreclosed and the bondholders buy it in 
and get a clear title, which will be ‘done in a few 
weeks. Capt. Woolfo:k has just placed surveyors in 
the field between Tuscaloosa, Aia., and Columbus, 
Miss., as the road will be extended to the latter piace 
as soon as the construction .work already. done be- 
tween Montgomery and Tuscalovusa is finished. He 
says the entire line, 200 miles in length, will be com- 
pleted in one year. It will complete the link which, 
with the (Mobile & Ohio and the Plant system, will 
form a new through tine from St. Louis to Savannah 
and Florida, The Mobile & Ohio is reported as be- 
hind the scheme. 


OHLO & KENTUCKY.—The Winchester, Ky., “Dém- 
ocrat’’ states that engineers have begun the prelim- 
inary survey for this railway at Jackson. The pro- 
posed line will begin at Elkatawa, a station on the 
Lexington & Pastern, three miles west of Jackson. Ii 
will cross the Kentucky River at the mouth of Frozen 
Creek and follow that stream to its head, giving 
Breathitt county 12 miles of the road. dt will bring 
a railroad within 15 miles of Salyersville, 10 miles of 
West Liberty and 6 miles of Hazel Green, and will 
open some of the finest coal and timber lands in the 
state. 


TALLAHASSEB PASTPRN.—This company: has been 
organized at Tallahassee, Fla., to build a railway from 
that city, via Gainesville, to some point on Charlotte 
Harbor; Pres., Edward Lewis; Vice.4Pres., 
Mays; Secy. and Treas., Wm. ©. Lewis. 

TITUSVILLE, CANAVBPRAL & PENINSULAR.— 
Howell ‘Titus, Pres., Titusville, Fla., is quoted as stat- 
ing that contracts will seon be awarded for building 
this railway from ‘Titusville to Cape Canaveral, Fia.,. 
a distance of about 60 miles. The construction will 
be easy. 

WRHST VIRGINIA & PITPSBURG.—J. N. Camden, 
I’res., Parkersburg, W. Va., is reported to have an- 
nounced the completion of plans for the construction 
of a new railway tine from Clarksburg, W. Va., to the 
Ohio (River at New Martinsville, 150 miles, and tap- 
ping the richest coal territory of Northern West 
Virginia. Work is to begin at once, 


Northwest. 


OHICAGO, PROREA & ST. LOUTIS.—C. TI. Bos- 
worth, ‘Receiver and Gen. Man., Springfield, Ii., has 
been authorized to spend $20,000 for a terminal into 
the city of Springtield, Ill, and for ballasting and im- 
proving the road. 


OHLCAGO, ST. PAUL, MINNEAPOLIS & OMAHA. 

The officials of the Superior Short Line, the Dututh 
and Superior terminal of this road, have filed $1.50,- 
000 of first mortgage bonds with the Union Trust Co., 
of New York, for the purpose of pushing the construe- 
tion of the road, which will be about 10 miles in 
length, with about 30 miles of side tracks. Large 
docks will be built on Allouez Bay and other tn- 
provements made. Secy.. E. F. Woodman, Hudson, 
Wis.; Gen. ‘Man., E. W. Winter, St. Paul. 

DAVENPORT, CLINTON & EASTERN.—The con- 
tract for building this railway between Davenport 
and Clinton, Ia., 3444 miles, is reported to have been 
awarded to McArthur iBros. & Co., of Chicago. the 
other bidders being T. A. Kearns & Co., of Chicago; 
Halvarson, Richards & Co., of Minneapolis; Parker & 
Jackson, Hastings, Minn.; L. J. Smith, Kansas City.; 
Tabeck & Preston, Des Moines; Breen & Freely, Alex- 
andria, Va.; Barron & Peace, Marseilles, Ill.; Ryan 
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Bros. & Co., St. Paul; J. J. McCaughey, Sum 
county, LiL; Flick & Johnson Construction «., Z 
port, la.; Edwards & Walsh Construction « 
port, Ia.; J. A. Ware, St. Louis; Mallory, « 
Co., and Creech & Murphy, Chicago. 
DULUTH, MISSABE & NORTHERN.—The | ; 
Minn., “News” states that as soon as th: uf 
grading the spur to the Lake Superior mx. : 
pleted, it is probable the work of grading 
line of this road entering the village of Hibbin. 
south side of the townsite will follow. As 
this is done and the location of a depot es 
the Wright & Davis road will arrange for 
facilities on the same grounds, and wil! at 
ceed to extend their road into Hibbing. 


OSHKOSH & BBERLIN.—It is reported th. 
Mart.n and Chas. Martin, of Oshkosh, Wis., | 
awarded a contract for building a railway 
Oshkosh and Berlin, Wis., projected by Miwaui 
italsts. The right of way has been obia 
surveys Cvmpleted, according to the reports. 


Southwest. 
KANSAS CITY, PITTSBURG & GULF.—\ & 
Lee, who were recently awarded a contract 


w-imile extension of this road, as noted in ov 
of June 6, are reported to have awarded the 
ing subcontracts: J. A. Ware, of St. Louis, 5 ; 
Bethuen Construction Oo., of Nebraska, 9 wi|: 
MeTigh & Co., of Memphis, 14 miles, and G. A 
& Son, of Sedalia, 9 miles. Frank W. Mex 
West Plains, Mo., secured the contract for the { 
work for this distance. 

KANSAS OITY, WATKINS & GULF.—?P. 
brick, Cy. Engr., Lake Oharles, La., is making sur\ 
for an extension of this railway from Alexandr). 
to Natchez, Miss. 

LINK LINE.—A proposition of New York cap 
to furnish money to complete this road be 
Georgetown and Granger, Tex., has been accep 
the directors. 

ST. LOUIS, SILOAM SPRINGS & SOUTHERN 
corporated in Arkansas June 14 to build a railway { 
Fort Smith through the counties of Sebastian.” Cy.) 
ford, Franklin, Madison, Newton, Boone, Marion | 
suxter, about 145 miles, to such a point on the 1 
ern line of the state as may be nevessary to there 
nect ‘with a railway now being constructed irom s 
Louis, thereby forming one continuous line from 1 
Smith to St. Louis; capital stock, $5,000,000; pri 
office at Fort Smith, Ark. The names of the tive « 
missioners to open the subscription books to the s; 
are as follows: W. M. F’shback, Frank Park. J 
Mathews, Geo. Sengle, David J. Young. The stock 
ers are: Hector D. Mackey, of St. Louis, 26,000 shares 
Wm. J. Kreybill, of Pomona, Mo., 20; Jacob BE. Krey 
bill, of Pomona, Mo., 20; Frank Park, of Fort s 
10; John Mathews, of Fort Smith, 10; George Seye 
of Fort Smith, 10; David J. Young, of Fort Smith. 10 

WOODWARD & FORT SUPPLY.—At a meeting of 
the incorporators of this railway company at Wo 
ward, Okia., June 4, the following officers were e)oc)o 
Pres., A. G. Cunningham; Vice-Pres., John M. Pic 
Secy., W. T. Judkins; Treas., BE. S. Wiggins; directors 
A. G, Cunningham, P. M. Pugh, B. 8. Wiggins, Ww. 4 
Judkins, ‘Mhos. Doran, J. McGrath and Peter J. Carrs! 


Rocky Mountain and Pacific. 
COLORADO & UTAH CENIRAL.—The Ridgway 
Colo., “Populist” states that this company has been 
incorporated ‘with a capital stock of $100,000, by S. s 
Ohauncey, J. MeLean, Paul Cook and others. 

CORRAL HOLLOW.—The Stockton, Cal., commercis 
association has appointed a committee to secure th: 
right of way from the San Joaquin River into the cir, 
and two blocks of property on the water front for th’s 
railway, which is projected from the Corral! Hollow 
coal mines. 

(EUREKA.—Frank \N. Page, of Eureka, Cal., is r 
ported as stating that this city has raised a subsidy 
of $60,000, which will secure the construction of 
railway from that place to Grant’s Pass, 50 m‘les 

SANTA FE SOUTHERN.—The Albuquerque, N. Mex 
“Otizen’’ states that indications are favorable for the 
extens‘on of this railway to that city at an early date 

SPOKANE THRMEINAL.—Ineorporated in Washing! 


to build a terminal railway at Spokane: capital stock 
$1,000,000; directors, S. Oppenheimer, W. R. Newport 
E. J. Dyer and other members of the Northwestern 
Milling & Power Go. 

STOOKTON & LODI—The construction of a railway 
between Stockton and Lodi, Cal., recently noted, 
been commenced. It will be a dumuny line. 
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STRBET AND ELBCTRIC RATLWAYS. 


BROCKTON, MASS.—The Brockton & North Easto 
St. Ry. ©o. has been organized. Clk. and Treas 
W. F. Pope, of (Boston. 

MILFORD, MASS.—It is reported that the money 
for constructing an electric railway from South 
Framingham, by way of Holliston to Milford ha- 
been subscribed. The road will be 12 miles in length 
and is estimated to cost $120,000. Franchises wil) |) 
asked for extending the road to Hopedale, Mendon ay! 
Uxbridge. dt is reported that work on the road wi 
begin at once and be completed by July 1, 1806. Chas 
W. Shippee, of (Milford, is interested. 

MILILBURY, IMASS.—The qustion is again being 
considered of incorporating an electric railway cou 
pany to build a road in the Biackstone Valley, from 
this place to Northbridge. E. W. Shedd, of Worcest 
is interested. 

NEWTON, MA'SS.—The Commonwealth Ave. St. Ry. 
Co. has been incorporated to build a railway from 
K'verside of this city to the Boston line; capital stock. 
$45,000; incorporators, H. B. Day, of West Newton: 
A. D. S. Bell, of Cambridge; Chas. I. Travelli, of 
Pittsburg, Pa.; Geo. HH. Ellis, of Newton. 

NORTH ADAMS, MASS.—It is reported that bids 
are being received for building the esnac Valley &t 
Ry. from this city to Williamstown. Bonds for $75.- 
000 will be issued at once. Pres., C. Q. Richmond. 

(READING, MASS.—The Reading & Lowell St. Ry 
©o. has been organized to build an electrie railway 
from the Wakefield & Stoneham St. Ry. in Reading to 
Wilmington and Billerica Centre, a distance of 10 
miles; capital stock, $50,000; James A. Bancroft ani 
‘Chas. F. Brown, of Reading: Cha# F,. Woodward ani 
Henry H. Savage, of ‘Wakefield. 
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Supplement—June 27, 1895.) 
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PORTLAND, CONN.-—The Portland St. Ry. Co. has 
becu organized to build an electric railway. Pres., 
Olver Gildersleeve; Vice-Pres., E. 1. Bell; Seey. au 
yroas., Henry Kilby. 

QOKVILLE, OCONN.—The Rockville, 
Soothbridge Bleetric R. KR. Co. bas been organized 
to build a road 12 miles in length. Surveys are now 
be ug made and work will probably begin svon. Pres., 
Win. B. Ferguson, of Malden; Treas., Chas. C. Dav.d- 





Stafford & 


son, of Lewiston, Me.; Secy., R. 8. Hicks, of Stafford 
Springs. 

LUPPALO, N. Y.—Dhe Buffalo, Gardenville & Bben- 
esr Ry. Co. has been organized to build an electric 


raii.way four miles in length, surveys for which are now 
beng made, and ft -s stated that the work of construc- 
tion will begin in a few days. Pres., Chas. L. Schoepf- 
lin, of Buffalo; Vice-Pres., Dr. E. H. Ballou, of Gar- 
denville, N. ¥. 


CORTLAND, N. Y.—The Cortland & Homer Traction 
Co, bas been granted a franchise to extend its electric 
road. Pres., F. W. Higg:ns. 

SARATOGA SPRINGS, N. Y.—A company will 
probably soon be organized to build an electric rail- 
way bevbween Greenwich and Schuylerville. Reeves 
Smith, of Troy, :s making the surveys and work is ex- 
pected to begin as soon as the surveys are completed. 
‘yr. W. Cantwell and W. J. Wilson, of Albany, are in- 
terested. 

UTICA, N. Y.—The Utica & Herkimer St. Ry. Co. 
has been incorporated to build an electric railway three 
miles im length; capital stock, $30,000; directors, 
David S. Foster, Geo. E. Dennison, W. J. Kernan, 
Hi. P. Crouse, of Utica, aes 

WATKINS, N. Y¥.—The trustees bave granted a fran- 
chise to the Watkins & Havana St. Ry. Co. 

NEWARK, N. J.—The Consolidated Traction Co. has 
been gramted permission to extend its electric road 
on Bloomfield Ave. from the city line to Liberty &.., 
Llvomfield. 


ALLENTOWN, PA.—It is reported that bids will be 
received at once for constructing an electric railway. 
\. D. Barner, A. D. Dresher and Dr. ‘T. T. Martin are 
interested, 


BPAVPR FALLS, PA.—Press reports state that a 
company is being organized to bu‘ld an incline reewey 
to Patterson Heights, a suburb of this city. H. M. 
Myers, John Reeves and John T. Reeves and others 
are the principal movers in ‘the enterprise. It will be 
1.500 ft. in dJength and will have but one car, the bal- 
ance to be maintained by weights, and it will be run 
by electricity furnished by the Beaver Valley Traction 
Co, 

HARRISBURG, PA.—The pares Traction Co. 
has been :ncorporated to build an electric railway; cap- 
ital stock, $1,500, with all paid in; director, W. J 
Calder, of Harrisburg. 


McKBESPORT, PA.—The McKeesport & Port Vue 
Passenger Ry. Co. has been incorporated with a cap- 
ital stock of $18,000; Pres., Gilbert F. Meyer; Secy., 
kh T. Carothers, of McKeesport.——Fred Gwinner, of 
Allegheny, has been awarded the contract for building 
the Ourneg.e, Castle, Shannon & McKeesport Electric 
Ry. 

MONONGAHELA, PA.—It is reported ‘that Wm. F. 
Lloyd and J. W. Lioyd are to build an electrie railway 
from Courtney to Black Diamond. 


PHILADBLPHIA, PA.—The Electric Traction Co. 
has voted to tnerease its cap‘tal stock $1,100,000 in 
order to make a number of extensions to its road, the 
inost important one of which will be to Fox Chase. 
The proposed extensions will be about 20% miles in 
length. ‘Ch, Engr., E. B. Ives. 


PITTSBURG, PA.—The Pittsburg, Arlington Heights 
& St. Clair St. Ry. Co. has been incorporated to build 
a road to St. Clair by way of Mount Oliver; capital 
stock, $21,000; Pres., C. E. Owens, of Pittsburg; di- 
rectors, Patrick Ridge and Michael Ridge, of Pittsburg. 

The Central Traction Co. has been granted re 
mission to extend its electric road ‘to the East End. 
Ch. Engr., L. Kirker. 

WILMINGTON, DEL.— Arrangements are being 
made for the ony construction of the Wilmington & 
Chester Electric Ry. Co.’s road. James C. McComb, 
of Claymont, is interested. 

BALTIMORE, MD.—An electric railway company 
has been organized with a capital stock of $75.000 to 
build an electric railway to connect Mount Winans, 
Westport, Lansdowne and Meeters’ Park, work on 
which, it is stated, will beg:n as soon as the compan 
has been incorporated. Geo. A. Meeter, Dr. Wm. I 
crim, S. J. Carr and Wm. F. Porter are interested.—— 
lt is reported that the Baltimore Traction Co. will 
soon award contracts for constructing a double track 
vn the Pikesville railway. 


BOWLING GREPN, KY.—Bids are asked until June 
~) for constructing two miles of electric railway, a 
brick power house, 40 x 65 x 16 ft., and a brick car 
house, 25 x 80 ft., and for furnishing four m‘les of 
wire for overhead construction, 5 motor cars and one 
freight motor, two 125-HP. boilers, two 125-HP. en- 
xines, two 100-Kw. generators, etc., and 5,000 white 
oak cross ties, ete. C. H. Williams, Moorehead House, 
- = contractor. M. H. Crump, Secy., Park City 
ty. Co. 
OHAGRIN FALLS, O.—The Cuyahoga Suburban Ry. 
Co. has secured the right of way from Randall to this 
place. ‘Work will begin as soon as the franchise has 
been granted. The company is about ‘to increase ms 
capital stock from $50,000 to $150,000. KE. M. Yeo- 
mans, of New York, who is interested in the road, is 


considering the question of extending the railway to 
Meadville, Pa - 7 , 


_ CUMMINSVILLE, O.—An electric railway company 
is about to be organized by citizens of Green and 
to heen ae ee are to build a road 
o Moun ry, a distance o ve miles. Th 
stock will be $100,000. rn — 
TOLEDO, 0.—The Toledo & Bay Shore R. R. Co. has 
el en ae a road to Wigton’s Point; ae 
tal stock, >. ; incorporators, W. L. Hoyt, A. J. 
Snell, EB. H. Potter and R. O. Thompson. - 
ZANDSVILL®, O.—B. F. Fowler, Ch. Engr. Colum- 
bus & Zanesville Electric Ry. ©o., is making surveys 
for the road from Zanesville to Columbus. 


FORT WAYNE, IND.—It is proposed to construct 
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an electric railway between this city and New Haven, 


lnd. Dr. L. S. Null is interested. 
INDIANAPOLIS, IND.—N. J. Clodfelter, —Pres., 
writes us that the Indianapolis, Anderson & Marion 


Ky. ©o. has awarded the 
its electric railway to connect this ¢.ty with Ander- 
son, Alexandria, Jonesboro, Gas City and Marion, a 
distance of 36 miles, to the New York Standard Con- 
struction Co. ‘Work will begin at once with 2) 
laborers. - A tracklay!:ng machine will be used, and 
the read will be completed by Aug. 1. Ch. Engr., A. 
B. Wilgus, of Indianapolis. (A. B. Wilgus and the 
New York Standard Construction Co. receive mail, 
but have no office, at 77 Nassau St., New York. Quite 
a number of electric railway contracts have been 
awarded to’'Mr. Wilgus within the last year, but none 
of LK roads, so far as we know, have yet been built. 

KALAMAZOO, MICGH.—H. C. Reed, C. N. Chase, M. 
Henry Lane and Frank B. Lay have petitioned for a 
franchise for an electric rai.way on a number of 
streets. 

MOUNT CLEMENS, MICH.—It is stated that the 
Mt. Clemens St. R. R. Co. and the Lake Side St. ‘R. R. 
Co. have cunsolidated and reorganized under the 
name Mt. Clemens & Lake Side Traction Co. The 
new corcern will equip all its lines with electricity as 
rapidly as possible. 

CHICAGO, FLL.—The Badts Multiphase Electric Ry. 
Co. has been incorporated with a capital stock of 
$1,000,000; incorporators, Wm. A. Aylsworth, James C. 
ssick and Adolph Gray. 

MILWAUKEE, WIS.—It is reported that 
Cudaliy is interestéd in a projected electric 
from this city to the village of Cudahy. 

PITTSBURG, KAN.—The Pittsburg, Frontenac & 
Suburban Electric Ry. Co. is about to extend its road 
to Chicopee. Secy., S. Barratt. 

SPRINGFIELD, MO.—The Springfield Traction Co. 
has been incorporated to build a street railway; capi- 
tal stock, $400,000, all paid in; incorporators, 8S. W. 
Fordyce, G. W. Parkes an‘ Moses Rumsey, of St. 
Louis; ©. ‘B. (McAfee, J. F. G. Bentley and A. J. 
Kisenmeyer, of Springtield. 

MONTREAL, QUE.—Money is being subscribed for 
an electric railway from St. Remi to Napierville. The 
government has voted a subsidy of $3,200 per mile, 
and will do the same if the road be extended to Stotts- 
ville. James Fowler, U. S. Consul at Carleton Piace, 
and Thomas Henry, Canadian agent of the Northern 
Pacific Ry. Coa., are interested. 

NIAGARA FALLS, ONT.—Press reports state that 
W. iM. Kyle, of Toronto, has secured the right of 
way for a belt line electric raihway: on the Canadian 
side of the Niagara River, extending from the lower 
suspension bridge to Lundy's. Lane battle ground, 
overlooking both falls and the upper and lower river. 
It will skirt along the high bluff down Clifton House 
hill, to the upper suspens.on bridge. Both bridges 
will be rebuilt this fall, and Mr. Kyle wants to cross 
them, make direct connections with American lines, 
and extend the road to Buffalo, besides up and down 
the falls on the American side. 


PLECTRIC LIGHT AND POWER. 


HYDE PARK, VT.—Press reports that the 
trustees of the village have secured power for a 
municipal electric light plant, about 24 miles from the 
village, on the Gihon River, which has its source 
in Big Pond, in the town of Eden. ‘There will be a 
fall of about 30 ft. The dam will rest on solid 
rock on either side. 

GREEN ISLAND, N. Y.—The trustees are negotiat- 
ing the sale of $20,000 of 34% bonds for constructing 
an electric light plant. 

WHITE PLAINS, N. Y.—Bids are asked until July 
8 for furnishing 50 are lights of 1,200-c. p., and either 
175 gas or 175 incandescent lights, for three years; all- 
night lighting. Wm. B. Sutherland, Village Olk. 
SCOTLAND NBOK, N. C.—A company is being 
formed for the purpose of estabiishing an electric 
light plant at this place. E. E. Hilliard, editor of 
the “Democrat.”’ is interested. 

HAWKINSVILLE, GA.—Samuel Way, Mayor, and 
Col. Chas. R. Warren are making arrangements for 
building an electric light plant. 

BBLLEVILLE, MICH.—Press reports state that 
Chicago and St. Louis capitalists are represented at 
Rawsonville, a place four miles from this city, by a 
civil engineer who has taken the level of the Huron 
River from Ypsilanti to Rawsonville, which shows that 
there is a fall ‘of 36 ft. between these two places. 
Options have been secured on the Rawsonv‘lle woolen 
mills, also the flouring mills, for the purpose of placing 
a large dam in the river to obtain power for the gen- 
erating of electricity. The proposed scheme is said to 
be a certainty and that act:ve operations will be com- 
menced in the near future. 
©HARLEVOIX, MICH.—Charles Gabriel, of Sagi- 
naw, has been awarded a 10-year franchise for an 
electric light plant, work on which will begin at once. 
STERLING, IfA..—The Standard Electric Co., of 
Chicago, has been awarded the contract, at $6,618, for 
an electric light plant of 600 incandescent and 30 arc 
light eapacity, with a 90-HIP. engine. 

JAN /SVILLE, WILS.—The Bower City Light & 
Power Co. is about to erect a new power house at 
this place, according to reports. 

LAOROSSE, WIS.—The engineer estimates the cost 
of constructing an electric light plant at about $25,000. 
ARMSTRONG, IA.—It is stated that an electric light 
plant will probably be put in by a private company. 
DOON, 1A.—It is reported that an electric light 
plant will probably be erected within a year. 
PRINCETON, MINN.—J. W. Hartman, Reedr., 
writes us that it is proposed to put in an electric 
light plant. Engr., C. F. Loweth, of St. Paul. 
WINDSOR, MINN.—C. F. Loweth, of St. Paul, has 
been engaged to prepare plans for an electric light 
plant and water-works at this place. 

NBW CASTLE, ©COLO.—It is reported that the 
American Electric Works ©o., of Denver, is about to 
erect an electric light plant at this place. 


NEW COMPANIPS.—Amplified Electric Co., Bast 


coutract for constructing 
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ra.lway 
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St. Louls, IIL; 
Paule, John T. 
Cousumers’ 


$1,000,000; Frederick Ulrich, Edwin J. 


Dodwell. 
Light & Lower Co., 


Spokane, Wash.; 


$200,000; S. Oppeuhehmer, W. BR. Newport, EB. J. Dyer, 
A. D. Hopper. 

Uascade ‘Hiectric Light & Power Co., Cascade, La; 
$7,000; Pres., LD. Finley; Vice-Pres., L. BP. Free 
man; Secy., H. &. Dehuer; Treas., James W. Beaty 

Wolverine Electric ©Go., Detroit, Mich.; $1o.uuo, 


with $3,000 paid in; Charies F. Scott, Piqua, O.; Ida 
A. (Marks, Henry A. Marks, George A. Brooks, 
Viqua, 0. 


Washington & Tylerdale Electric Light & Dower 


Co., Washington, D’a.; $1,000; Treas., J KF Black, 
Washington, Pa.; Arthur Keunedy, Thos. B. Hutehin 
son, Francis J. Torrence. 

BRIDGES. 
LEWBSTON, ME.—The Berlin Llron Bridge Co. has 


presented planus for a new bridge over the Little An 
droscoggin River. The present bridge is 1S years vid 


and cust $1,800. 


MONTPBLIER, VT.—The citizens have petition-d 
the council of this «ty and the selecimen of Berlin to 
build a bridge over the Winvuoski Kiver near Claries 
St. 

GRBEPNEFIPLD, MASS.—The contract for a new 
bridge across Green Kiver has been awarded to the 
Groton Bridge & Mfg. Co., at $5,200.) Lt is stated that 
the bridge will be loz ft. long and have a 2o-ft. road 
Way and two 4#ft. walks. 

HUNTINGTON, MASS.—At a recent town merting 
it is stated that 14 plans were submitied flor a pro 
posed new bridge, the estimated cust ranging liom 


38,700 to $10,500. 


BRIDGEPORT, OUONN.. John Walsh 
Hanman and others, residents of Eas 
have petitioned the council to build a bridge 





Yellow Mill Pond from Hallam 38 ‘ : 

aud there is a probab lity of its b g bul his year 
BUFFALO, \N. 'Y.--The board of pub works re 

ceived the following bids June 21 for the construction 


of the superstructure for a lift 
St. over the !Buffalo River: 





bridge on M.chigan 
Milwaukee Bridge & lron 


Works, $59,680; Wisconsin Bridge & Iron Co., Mil 
waukee, $38,700; Rochester Bridge & Ilron Works, 
$45,500; King Bridge ©o., Cleveland, $51,500; the 


Buffalo Engineering Co., $28,375. 

OENTERPORT, N. Y.—The residents of this place, 
on Lony Island, are eudeavoring to secure a bridge 
across Centerport Harbor. The Lridge would be vou 
or 70U ft. long. 

SYRAOGUSE, N. Y.—Bids are asked until July 1 for 
coustructing a stone arch culvert and a stone arch 
bridge over the Harbor Brook at West Genesee St. 
and at Park Ave., respectively. H. F. Stephens, Cy. 
Clk. 

BELVIDBDRE, N. J.—The freeholders of tiis county 
are reported to have decided to build a new bridge 
at Hainesburg 78 ft. long, with a 16-ft. roadway. 

BOONTON, N. J.—The Wrought Iron Bridge Co., of 
Canton, O., is reported to have been awarded Lhe con- 


tract for a bridge at Washington St., as advertised 
in Engineering News, the cuntract price being $22,500, 





with a wood floor, or $50,000 if asphalt is used. 
PATIBRSON, N. J.—Bids are asked until June 28 for 
building three iron bridges in this county. Wm. L. 
Whitmore, County Engr. 
KRUDHDREFORD, N. J.—The freeholders of Bergen 
county are reported to have yoted to pay half the cost 
of a $26,000 bridge to be built across the LDassaic 


River at this place, Passaic county tu pay the other 
half. 
EASTON, PA.—M. H. Schall, Clk. County Comrs., 


writes us that the following bids were received for re 
pairs to the highway bridge over the Lehigh River at 
Freemansburg, as advertised in Engineering News; 
plan B adopted and awarding of coultract postponed 
until June 28 


' DP lans.—, 
A. B. 

Wrought Iron Bridge Co., Canton, O...$33,000 $29,000 
Havana Bridge Co., Havana, N. Y..... maa, | a 
Iron Substructure Co., Columbus, O... 47,561 43,856 
Detroit Bridge & Iron Works, Detrvit..*15,100 *®18,715 
Nelson J. ‘Buchanan, Chambersburg, Va. 28,800 26,500 
New Columbus Bridge Co., Columbus... ...... 27,80 
Variety lron Works Co., Cleveland, UO.. 28,600 9 27,000 
Lehigh Valley Const’n Co., S. Bethi'm. 22,3638 21,504 





* Ironwork only. 
GREBPNSBURG, PA.—The “Press’’ of Greensburg, 
states that Messrs. Driver & Ranson, Pittsburg cap 
italists, have secured the Kensington bridge charter 
and plans prepared by the Burrell Improvement Co. 
for a bridge to span the Allegheny River at that place 
and will proceed at once with the work of construction. 
The bridge will be located somewhere near Valley 
Camp and will be built to accommodate wagons aud 
the tracks for the street car line. 

NORRISTOWN, PA.—The county commissioners re- 
ceived the following bids June 19 for the superstruct- 
ures for new iron bridges, (1) Park, (2) Schwenksville, 
(3) Wissahickon, (4) Swamp and (5) lerkiomen: 

z 2. 3. 4. 5. 
3,789 $1,689 $1,569 $um% 





Nelson & Buchanan 





Bennett & Opdyke..... SY1 \ 22 1,400 R91 
Iron Sub-Structure Co.. 925 4,942 1,442 1,225 925 
New Columbus Bdg Co 928 3,660 1,480 1,380 vZs 
Groton Bridge Co...... 998 4.014 1,700 1,475 vs 
Horsehead Bridge Co.. 1,135 4,187 1.806 1,716 1,185 
King Bridge Co....... 1,050 3,850 1,900 1825 16g 
Masstfies Bridee Oeis. «coe GOOD cece seco seco 
Wrought Iron Bdg. Oo. 1,030 4.060 1,760 1,550 lwo 
Champion Bridge Co... 1,300 4,450 1,900 1,800 1,300 
Bracket Bridge ©o..... 1,010 3,700 1,700 1,600 1,010 
Havana Bridge Works. 1,121 3,822 1.670 1,561 1,121 
Owego Bridge Co...... 1,200 4,500 1,865 1,690 1,200 
Maryland Steel Co..... 1,084 4,943 1,730 1.571 v74 
*Penn Bridge Co...... $17.24 $26.49 $19.45 $17.24 $21.20 
*J. Dennithorne & Son 17.32 28.25 23.00 20.53 17.22 
*C. H. Fulmer & Co... 15.33 24.90 20.35 18.27 18.23 
*Thomas Wood & Co.. 15.25 26.00 20.37 18.75 15.95 


* Per lin. ft. 


PITTSBURG, PA.—Charies Davis, County Engr., and 
others have been appointed viewers for a p 
bridge across the Ohio River at Sewickley. It is pro 
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posed to bave the bridge constructed as a county 
bridge. 

VITTSBURG, PA,--A correspondent writes us that 
the new 22d St. bridge will be the first of a series of 
free bridges. The Senultz Bridge Co. has the contract 
for the entire structure, and the Keystone Bridge Cv. 
will build the channel spans of this bridge. Drake, 
Stratton & Co. have the contract for the fuundatious. 
The channel piers rest on a timber grillage, 30 x WH ft., 
made up of eight courses of V2 x 12-u. pine spiked 
together with square spikes 4 x IS ins., (20 spikes to a 
course. ‘This was surmounted by a crib or box, in 
which was built the pier. The bottom of the river 
was dredged out to a depth vf about 10 ft. The tim- 
ber rests on gravel, : 

NORTH OGCAROLINA.-The arrangements which the 
Southern Ry. Co. is making for a deepswater comunec- 
tion at Norfolk, Va., will necessitate the use of the 
North Carolina BR, R. division of the system, between 
Goldsboro, via Raleigh, to Greensboro, N. ., by the 
heavy through freight southbound trains. There are a 
half-dozen or more jong bridges over Haw River aud 
other streams on this Jine whieh will have to be either 
greatly strengthened or ewtirely supplamted by heavier 
and stronger structures, It is also reported that the 
light rails on about 150 miles of this a.vision will also 
have to be replaced by heavier ones. Cn. Kugr., ©. M. 
bolton, Washington, D. CO. 

MAOON, GA.—The county commissioners are con- 
sidering the construction of a wooden bridge about 30U 
ft. long, and estimated to cost about $1,000, at 
iietcher’s mil, 

RLOHLAND, IND.—The county commissioners are 
considering the construction of a new bridge across the 
Whitewater Kiver, at the foot of Main St. 

DUNDBE, MIOH.—Bids are asked until June 29 for 
the construction of a 120-ft. span iron bridge over Sa- 
line River, EF. C. Drake, H.ghway Comr. 

BOONE, IA.—-The county supervisors have voted to 
build a new br.dge across the Des Mo nes River at 
Isaird’s Ford, about four miles south of this city, at an 
estimated cost of about $10,000, : 

»AVPNPORT, IA.—The Davenport & Rock Islan 
urtdee & Terminal Co. has deposited $500,000 (n bonds 
with the German Trust Co., of Davenport, and it is 
stated that all work preliminary to the construction of 
the proposed bridge has been completed. 

SLOUX OLTY, JA.—The Combination Bridge Co., of 
this city, was :ncorporawted in Nebraska June 19 with 
a capital stock of $2,500,000, to bulid a highway and 
rai.way bridge across the Missouri Kiver; :ucorporators, 
Wim. Reynowds, W. C. Silverthorn and William Faxon, 
Jv. This is a reorgan.zation of the Credits Commutation 
Co. The bridge will consist of two 470-ft. drawspaus and 
two 500-ft. fixed spans, 25 ft. center to center of trusses, 
and owill rest on Masonry piers. The construc- 
tion Was begun in 1800 and has been several times sus- 
peuded and then resumed. The Phoenix Bridge Co. bas 
tne contract for the superstructure and Sooysmith & 
Co. ‘that for the substructure. Res. Engr., Lee Tread- 
well; Ob. Engr., J. A. L. Waddell. 

ANTHONY, KAN.—Bids are asked_until July 8, for 
build.ng three highway bridges in Harper county: 06 
ft. 106 ft. and 62 ft. long respectively. ‘William Buffy, 
County Clk, 

LBAVENW ORTH, KAN.—The Missouri VaHey Bridge 
Co. has been awarded the contract for constructing an 
iron bridge over the Platte River east of this city, at a 
cost of $4,200. 

LYONS, KAN.—Bids are asked until July 3_ for 
building four smail county bridges. Robt. Pindlay, 
County Ck. 

BDA PRICK, NEB.—-The board of supervisors is re- 
ported to have voted to build 15 new iron bridges in this 
county, the longest one to be 170 ft, with 70 ft. of ap- 
proach, and it is reported that bids are now being re- 
ceived for the construction. 


ELLUPNDAL, N. DAK,—Bids are asked until July 1 
for constructing a wooden or steel bridge ‘to be known 
as the Norway and James River Valley bridge. 8S. V 
Saunders, County Audr. 

GALVESTON, TEX.--The Galveston Bridge & Ter- 
ininal Co. was organized several months ago to build a 
bridge across Galveston Bay and about 50 miles of rail- 
way between Houston and Galveston. An option has 
been secured on some 450 acres of dand for terminal 
grounds, and Hugene Sweeney, the priteipal projector, 
is quoted as stating that the necessary capital has 
about all been secured and ¢hat tthe construction will 
be commenced as soon as a bonus of $25,000 has been 
raised, The proposed bridge will be of steel of the 
plategirder type, with 122 spans of 60-ft. each and one 
214-ft. drawspan, with concrete piers throughout. The 
contract for the construction has been awarded to W. J. 
Sherman, Union Trust Bldg., St. Lou's, Mo., Contract- 
ing Engr. of the Toiedo Bridge Co. 

HEMPSTPBAD, TPEX.—Bids are asked until July 4 for 
buiiding a bridge over the Bragos River about four miles 
southwest of this city, The bridge will consist of one 
252-ft. span, one 126-ft. span, awd one 54-ft. span, w:th 
tubular piers. Engr., J. Ll. Boggs, Houston, Tex.; T. 
B. McDade, Clk, County Court. 

WENATOHEE, WASH.—Bids will soon be asked, ac- 
cording to reports, fer the construction of a bridge 
icross the Wenatchee River about one-half a mle from 
its mouth, connecting Kittitas and Okanogan counties. 

MITCHELL, ONT.—-Bids are asked until! July 6 for 
constructing the superstructure of an iron bridge at 
Toronto St. James M. Christie, Town Clk. 


BUILDINGS. 


BOSTON, MASS.—A mortgage for $295,500 has been 
placed on the Parker House, which is probably for 
the proposed improvement and extensions to the butid- 
ings, <Archs., Winslow & Wetherell. 

MEDFIELD, MASS.—Bids are asked until July 8 
for constructing six brick buildings for the Medfield 
Insane Asylum. Arch., W. P. Wentworth, 8 Exchange 
Pl., Boston; ira G, Hersey, Wm. O. Blaney and J. G. 
Park, Com., Chamber of Commerce Bldg., Boston. 

PIYPSFLNLD, MASS.—Plans are asked until July 10 
for a $65,000, a $15,000 and two $20,000 brick or stone 
school buildings. John C. Crosby, Chn. Com. 

ALBANY, N. Y.—Bids are asked until July 8 for re- 
pairtng the interior of the state armory bullding. 
Arch., I. G. Perry, Capitol Bldg.; Adj. Gen., Edwin A. 
McAlipin. ; 
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BROOKLYN, N. ¥.—Bids are asked until July 2 for 
repairing portions of three schoo! buildings, aud_ for 
heating and ventilating sehool bu'lding No. 46, John 
McNamee, Chn, Com.; John R, Thompson, Clim. Coni. 
Heating and a The following bids were 
received by the supervisors June 17 for court House 
work: For enlarg'ng the cosft tétise, K. A. Murph 
$100,400; T. B. Rutan, $98,922; Charies Hart, $87,150) 
P. J. Carlin & Co., $111,497; Jolin “An on Sons, 
$106,807; J. J. Cashman, $03,920; J. He O'Rourke (in- 
cluding heating and ventilating), $114,900; F. J. Kelly. 
$103,392; W. J. Moran, $119,114; J. RB, cll 
& Co,, $107,000. For beating and vernt}atingy Gillis 
& Geoeghan, $14.725; Germain Steam atir €o., 
$14,000; Baker. Smith & Co., $10,938; Blake Will- 
lams, $13,677; J. W. Birkett & Co., $13,680; B.. Ressler, 
$13,485; Phillips, Doop & Co., $15,231; Donegan «& 
Swift, $15,373. 

NEW YORK, N. Y.—Bids are askefl by -the depart- 
ment of public parks until Joly 3 for eonstructing a 
new roof over the gallery and ground floor tanks -for 
the aquarium in the Castle Garden building.——B'ds 
are asked until July 3 for the laylug of a new. floor. 
repairs, etc., at the state argenal, 3th St, and Seventh 
Ave. Gen. Benjamin Flagier, Ch.. Ordnance..—Mrs. 
Elizabeth (McDonald has leased 39, 44. and 48. West 
424 St. to a syndicate for 30 years, and-on this. .prop- 
erty it is proposed to erect a 16-story office build’ng. 


ROCHBSTER, .N, Y.—Bids are asked by the. board 
of managers until July.1 for erecting a chapel for the 
State Industrial School, the building to include. iron 
and steel work. Archs., Nolan, Nolan & Stern, Roch- 
ester. 

TRENTON, N. J.—Bids are asked unt July. 8 for 
constructing a cell house to contain 200, steel cells, 
and a hospital building for the state prison. Areh., 
‘Thomas Cressey, 800 Broad St., Newark; EB. J. Ander- 
son, Pres. Com, i 


ALLEGUENY, PA.—An observatory to cost $150,000 
is to be erected in Riverview Park by the Western 
University of Pennsylvania. ° ; 

MORGANTOWN, W.. VA.—Bids are, asked until 
July 6 for erecting a brick church buildigg. .. Arch., 
J. E. ‘Allison, Penn Bldg., Pittsburg; J. S. Stewart, 
Chn. Com, 


ATLANTA, G<A.--Bids are, asked. until. July 1. for 
erecting ,the Atebama building at. Pi ont, Park. 
Archs., Oharies Wheelock & Son. of Birmingham, Ala.; 
Grant Wilkins. Ch. of Construction. a 

NEW ORUEANS, LA.—Bids are agked until.Juty 1 
for erecting three brick school buildings. Jolin Fitz- 
patrick, Mayor. 

CLEVELAND, O.—Bids are asked until Jaly 20 for 
erecting two four-room school buildings. H. Q. Sar- 
gent. Schoo! Dir. 

CHIOAGO, [LL.—Bids are asked by the committee 
on buildings unt July 12 for-repairs to sundry school 
buildings. Ch. Engr., T. J. Waters, Schiller: g.--- 
Julius Speyer has proparee plans for Paul Knefel for 
an eight-story brick and stoné warehouse on Harmon 
Court, between State and Waliash Aves. The intertor 
of the building will be of steel and finished with a 
view to its occupancy as a storage warehonse. The 
estimated cost ig $60,000. 

HPLENA, MONT.—Bids are asked tntii July 15 
for constructing twe vaults in the court. house, and 
for furnishing two doors for the vaults. T. S. Tooker, 
Clk, Lewis County. 


HOUSTON, TEX.—Bids are asked unfil July: 16 for 
erecting a couft house and county jail bullding, Arch., 
Engene T. Heiner; John G. Tod, County Judge. 

LOS ANGDLBES, CAL.—Bids are asked until Ang. 12 
for constructing an addition to the county farm build- 
ing. T. B. Newlin, County Clk. 

TORONTO, ONT.—Bids are asked until July 2 for 
erecting an addition to the Collegiate Institute build- 
ing, Jarvis St. Archs.. Curry, Baker & Co... Victoria 


. 
' 


St.: John Greer, Chn. Property Coth:.——Bids are asketl. 


until July 2 for renatring and entarging four school 
buildings... W. W. Hodgson, Chn. Comi.; C. A. Bistoji, 
Supt. Bldgs. 


WATER-WORKS. 


AUBURN, ME.—Bids are asked by the water, com, 
missioners until July 1 for the purchase of $200,000 of 
4% water bonds. 

GORHAM, ME.—A .. commiftee. of 11. ..incluling 
Stephen Hinckley. Geo. B. Emery and,J. S.. Leavitt, 
has been appointed to investigate the question of works 
and report upon plans for a supply. ‘ : 

KPNNEPBUNK, ME.—The petition of the Mousim 
Water Co, to construct works in. this: town was re- 
jected at a special meeting last week, by a vote of 74 
to 60. The village already has a-small plant for fire 
protection, and appropriated. $5,500 some time ago for 
extensions. The ‘water company offerad to. puréfiase 
the present plant and materials for thé extensions and 
to_extend the service to, West Kennebunk, provided 30 
takers. were secured. It is probahle that ‘the service 
will be extended to West Kennebunk at an early dite. 

ROCHESTER. VT.--This village is.réported te five 
veut 2 raise $6,000 to secure a water supply for fire 
protection. 


WEST DERBY, VT.—This village has voted fo sé- 
cure a supply from the Newport works for fire pro- 
tection. 

WEST RUTLAND, VT.—The spécial committee of 
ten has _renorted that works with ahowt 11 miles of 
pipe and 40 hydrants would cost, ahont $40,000: The 
district cannot issue more than $19,000. in. bonds svith- 
out permission from the legislature,, atid ft. tas finally 
been voted to see what terms can be secured ay a 
corporation w'Hing to constr#ét works. J. BE. Manley 
is interested. J. E. Burke, CIK. Com. 

AMBSBURY. MASS.—The waiter compa 4s 
ported about to purchase a néw pump an +6 mbkee 
extensions. 

HAVERHILL, MASS—The contract for building the 
pumping station in Mill Vale has been awarded to John 
M. Roche. at $10,980. . 

MALDEN, MASS.—The counell is considerin; an ad 
ditional appropriation of $15,000 for extensions. 

NORTH ADAMS, MASS.—The committee fs 


to have rejected all the d1ds récetvéd for ne zr 
the new reservoir, and it is stated ‘that the work w 


be dene by the district, under ‘the direction 
M. Greene, Engr., of Troy. 

PITTSFIELD, MASS.—The oouncil has ap) 
$4,800 for extending the water main in South 

SHARON, MASS.—The town has voted to 
water company $40,000 for ithe works, and if 
fused to take the plant and leave the | . 
commnissioners, The town previously offer « 
for the plant, which the company offered 
$42,500. 

WHBSTPR, MASS.—The commissioners ty.) 
authorized to issue $20,000 in add tional wat: 

WEIAESLPY, MASS.—The town has ayy 
$15,000 for extensions of the works. 

WINCHBNDON, MASS.—At a town meeting J 
it was voted not to adopt the report of the wa 
mittee, It is stated that the estimated cos; 
great. 

WOROBSTPR, MASS.—The council has yt 
take Kettle Brook as an additional water syp 
accordance with the recent legislative wet auth. 
the city to issue $500,000 in bonds for a new s 
— ~The committee has voted to make extens. 
several streets and to request the counc!! for a 
$50,000 for extensions. 

HARTFORD, CONN.—A bill has been injrodu 
the legislature directing this city to extend its s 
to West Hartford. 

ALBANY, N. Y.—Bids are asked until July 1 f, 
structing foundations for two pumping eng.ies 
laying 1,400 ft. of Gin. p’pe in Washington Ay: 

I. Bailey, Supt. 

ANGEIAOA, N. Y.—It is stated that owing 
large number of recent fires steps are being tak: 
secure works. 

BALLSTON SPA, N. Y.—Harvey M. Geer has 
ported plans for a better ‘water supply. The 
recommended as the better one, and which the 
teés unanimously approved, — for new w 
estimated to cost about $70,000. 

BROOKLYN, N. Y.—The contract for remodeling 
Ridgewood pumping station, including new pum) 
engines, ete., is reported to have been awarded 
Henry R. Worthington, at $385,000, 

BUFFALO, N, Y.—The committee has report: 
favor of awarding the contract for bu'lding «a 
intake tunnel to Anderson, Barr & Usher, of \ 
York, at their bid of $69,450. The total bids 
published. in our issue of June 13. 

CLAYTON, N. Y.—R. P. Grant, G. H. Strong aid 
E. Morse have been appointed a committee to inves 
gate the question of works, roughly estimated to cos: 
about $40,000. 

OATRO, N. Y.—The “Herald” of ‘this place is axita 
ing the question of better fire protection. 

DELHI, N. Y.—The village authorities are reported 
to have employed Mr. Peters, of Bloomsville, to repo: 
plans for securing an additional water supply and bet 
ter fire protection. 

DUNDEE, N. Y.—An election will be @ld July 1 
vote on ‘the construction of works. Engr., Walter | 
Randall, Syracuse. 

DUNKIRK, N. Y¥.—Geo. W. Rafter, of Rocheste 
has recommended that the present dam be raised 10 £ 

GOWANDA, N. Y.—A special election was held Ju 
25 to vote on the question of a water supply fo 
protection for 10 years, and also on the purchas: 
a stone crusher and roller 

HEMPSTBAD, N. Y.—The village board is consid 
ing several plans for works. ‘There ‘s also talk of pur 
chasing the present system. 

ISLIP, N. Y.—The town board has been petitioned to 
take immediate steps to secure a more adequa‘e wat 
supply. 

JEPFERSON, 'N. Y.—The Jefferson Water-Works | 
noted last. week. was incorporated June 21 with 
capital stock of $1,000. Pres., Frank Lober. 


LOWVILLE, N. Y.—The contract for constructing 
a réservoir has been awarded to Mdward Goutremout 
of Lowville, at $4,995. 

MONTICELIA, N. Y.—M. La Tourette, Secy. Comps 
writes us that the contract for works, as advertis 
in ‘Sngineering News, bas been awarded to the W 
Engineering Co,, 39 Cortlandt St.. New York, at $1‘ 
815. Engr., John A. Miller, of Goshen, N. Y. 

NEW YORK, N. Y.—Bids are asked by the comm's 
s.oner of public avorks until July 1 for a supply of 
hydrants and pipe. 

PHILMONT, N. Y.—At the recent election to vol 
on an_appropriation of $40,000 for works, 23 yotes we 
cast for and 22 against the proposition. 

PORT RICHMOND, N. Y.—A special meeting will lx 
held this week to discuss a proposition for the co 
struction of works. [t is stated what a contractor of 
fers to construct the plant and to accept bonds in pay 
meut. 

POTSDAM, N. Y.—This place is reported as in 
vestigating ‘the question of an addtional water supply 

SENG SING, N. Y.—The “Republican” of this city 
states that New Katonah is talking of constructing 
works, at an estimated cost of $8,000, 

UTICA, N. Y.—The Utica Water-Works Co. is re 
ported as contemplating the enlargement of reserve 
No. 4 by adding 10 ft. to the height of the bank. 

WILLIAMSVILLE, N. Y.—The taxpayers voted Jui 
22 to put in a system of water-works, estimated (0 
cost ,000, The stand-pipe and gravity system wi 
be used. The village will be bonded to pay the ex 
pense of the improvement. 


ATLANTIC CITY, N. J.—The council has sold the 
$775,000 of 5% 30-year gold water bonds to Spencer, 
Trask & Co., of New York, at a premium of $36,275. 

RORDENTOWN, N. J.—A committee has been ap- 
pointed by the water company and ‘the city council to 
take steps to secure a better water supply. Efforts 
are also being made to secure a franchise for a new 
company. 

BEAVPR MEADOWS, PA.—The Citizens’ Water Co 
has been organized with a capital stock of $4,000, and 
proposes ‘to construct a reservoif and lay about four 
miles of mains. tes., James Rowe; M. 
Stauffer. 4 


HARRISBURG, PA.—The finance committee of the 
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Supplement—June 27,1895.) 


mmon council has favorably reported an ordinance 
-ramting a franchise to the Cumberland Water Ov., 
vhieh proposes to furnish the city with not less than 
1,000,000 gallons ef water a day from Boiling Springs. 

The Waxtang Water Co., of this place, has been in- 
yrporated with a capital stock of $3,000, to operate 

, Paxtang, Dauphin county; Pres., Reuben Lauder- 
‘uch; Treas., Samuel Garduer, 1,311 North Third St, 
ifarrisburg. 

HAZLETON, PA.—The Diwmond Water Co, 2s re- 
ported about to construct a 25,000,000-gallon reservoir. 

KNOXVILLE, PA.-W. D. Grimes, of this place, is 
reasurer of the following four companies, each in- 
yrporated June 24 with a capital stock of $1,000: 
chartiers Valley Water Co., to operate at McRee's 
itoeks; Elliott Water Co., to operate at Elliott; Sher- 
iden ‘Water Co., to operate at Sheraden; Esplen Water 
Ce, to operate at Esp'en. 

MARIETTA, PA.—The Mar‘etta Gravity Water Co. 
has voted to relay the main across the river, broken 
by ice last winter. The work will require considerable 
plasting, and will cost about $10,000. The construction 
will be commenced at once. 

VHILADDLPHIA, PA.—Bids are asked until July 2 
for four steel-plate air chambers and four steam sepa- 
raters, to be delivered at the Queen Lane pumping 
station. Thos. M. Thompson, Dir. Pub. Wks. 

PUILAVHDLPHIA, PA.—The director of public works 
has directed that plans be prepared for strengthening 
the Queen Lane reservoir, for which $250,000 was re- 
cently. appropriated. The work will be done as soon 
as possib.e 

SCRANTON, PA.—The Capouse Water Co. was in- 
corporated June 24 to supply water in this city; capl- 
tal stock, $5,000, commencing with $500. ‘Treas., John 
Tr. Richards, Scranton. 

WILMINGTON, DBPL.—The commissioners are re- 
worted to have contracted for the rebuilding of the 
Worthington pump, so as to increase its capacity from 
5,000,000 to 7,250,000 gallons, at a cost of $15,000, 

WASHINGTON, D. C.—Bids are asked until Juty 11 
for a new 30,000-gallon steel and iron water tank and 
trestle at Fort Meyer, Va. Maj., C. R. Barnett, Dept. 

. MM. 

HAMPDEN-4SIDNEY, VA.—The trustees of the col- 
lege have voted $3,000 for a water supply. 

HAWKEINSVILLE, GA.—It is reported that this city 


will have ‘water-works and electric lights this sum- 
mer. Sam Way, Mayor. 
DBEMOPOLAS, ALA.—John G. Chisholm, Cy. Clk., 


writes us that the contract for works hag been award- 
ed ‘to Hebert & Lapeyre, of Chattanooga, Teun., ut 
$18,327, the other bids being Dunn & Lallande, $22,- 
065; ‘Thos. K. Gatchell, $20,500; Lee & Co., $19,795; 
Walton & Wagner, $19,528; J. N. Hazlehurst, $18,445. 

SCRANTON, MISS.—At an election June 18 the 
water-works proposition was defeated for the second 
time. Only 72 votes were cast, of which 48 were 
against works. 

ASHTABULA, O.—Benjamin A. May, of Chicago, 
has been appointed receiver for the Ashtabula Subur- 
ban Light & Water Co. 

HAMILTON, O.—James R. Maxwell, ConsuJt. Engr., 
has reported plans for improvements estimated to cost 
about $60,000. The work ipeludes 12 driven wells, 24 
and 12-in, cast fron pipe, and a 5,000,000-gallon pump- 
ing engine. John Fisher, Secy. Water Ba. 

LORAIN, O.—An election will be held July 10 to vote 
on an issue of $125,000 in water bonds for improve- 
ments, as noted last week. 

NATIONAL MILI'DARY HOME, O.—M. McCoy, 
Treas., writes us that the contract for sinking eight 
additional wells at the National Home has been 
awarded to the Wagner Water Supply Co., of Dayton, 
at $9,000. The bids were opened June 15. 

FOWLBPR, IND.—An election has been held ‘to vote 
on the question of works, estimated to cost about 
$20,000, 

ROYAL CBNTER, LND.—The town trustees are in- 
vestigating the question of works, which, it is thought, 
can be constructed for $5,000, Daniel Vanneman and 
J. B. Runkle are interested. 

CROSWBELL, MICH.—The city voted some time ago 
to issue $9,000 in bonds for works, and the contract 
for sinking wells was awarded. After digging nearly 
1,000 ft. the contractors threw up the contract, and it 
is stated that the council has resumed the work, se- 
cured a water supply and will lay mains at once, 


JACKSON, MIOH.—An election will be held July 8 
to vote on an issue of $50,000 in bonds, including 
$17,500 for water extensions. 

LAKE ANN, MICH.—The Michigan Pipe Co., of Bay 
City, has been awarded the contract for ‘works, which 
will consist of 4,000 ft. of 3-in., 1,800 ft. of 4-in,, 950 ft. 
of 5-in., and 600 ft. of 6-In. pipe, with nine hydrants. 
The improved ‘Wyckoff water pipe is to be used, the 
water supply to be obtained from a spring. C. H. 
Thomas, Cy. Clik. 

_ PRTERSBURG, MIOH.—It is stated that this place 
is serlously agitating the question of works. 

ARLINGTON, ILL.—A press report states that works 
will be constructed at a cost of $55,000, for which the 
council has voted to issue bonds. 

BBELVIDBRE, ILL.—The BDpworth Camp Meeting 
Association is considering plans for water-works at the 
camp ground. A. C. Fassett, of this city, is interested. 


CHENOA, ILL.—A press report states that an elec- 
tlenswres held June 26 to vote on an issue of bonds for 

yOTKS. 

FORT SHBPRIDAN, ILL.—B‘ds are asked until July 2 
for constructing ‘works, according to reports. Clk., H. 
BR. Evans, Highwood, I!.; Engr., H. L. Bowen, High- 
land Park, Ml. 

MONMOUTH, LLL.—Bids are asked until July 8 for 
furnishing materials and laying 6,000 ft. of 4-in. and 
5,000 ft. of 6-in. water pipe, as stated in our advertis- 
ing columns, ‘Thos. 8S. McOlanahan, Cy. Engr. 

SORENTO, ILL.—Ths yillage board is reported to 
have contracted with s Mr, Williams to construct a 
reservoir and lay mains through the principal street. 

VIRGINIA, ILL.—The Virginia Water & Power Co. 


has been incorporated with a capital stock of $69,000 
by Geo. Conover, J. A. Jones, R. W. Mills and others. 


ENGINEERING NEWS. 


WAKRBPN, ILL.—The citizens are reported to have 
voted to issue bonds for works, and the quest.cn ts 
now: being investigated. Address P.. T. Hicks, ©y 
Engr, 

WENONA, IL.—Bids are asked until July 11 for 
furnishing materials and laying water Mains. Kugr., 
Geo, C. ‘Morgan, New York Life Bidg., Chicago. Jolin 


T. Judd, Cy. Clk. 
BELMONT, WIS.—An election will be held July 10 
to vote On an issue of $3,000 in bonds for works. 
DHPRFIBLD, WIS.—I. 0. Brictson, Village Pres., 
writes us that $5,000 in bonds have been voted for 
works, and that the contract for the construction will 
soon be awarded. A gasoline engine will furnish the 


power. Fairbanks, Morse & Co., of Cuilcago, prepared 
the plans. 
INDEPENDENCE, WIS.—The contract for works is 


reported to have been awarded to A. J. Rantech, of 
Independence, at $5,244. An S-in. artesian well is be- 
ing sunk, the present depth being over 400 ft. 


SHULLSBURG, WHS.—Plans are being prepared for 


works. The supply will be from spr-ugs and pumped 
to a steel tank to be erected on a 50-ft. tower. 
ARMSDPRONG, I1A.—At a town meeting June IS it 


was voted to construct works, at an estimated cost of 
$5,000. 

DOUN, TA.—An election has been he:d to vole on an 
issue of bonds for works. 

INDIANOLA, IA.—The council is reported as con- 
sidering a proposition for the construction of works. 

MAIZOOLM, IA.—F. A. Hubbert, Cy. Recdr., writes 
us that the contract for works has been awarded tv 
Jackson & ‘Morse, of Des Moines, at about $4,500. 

OBLWEIN, ILA.—W. S. Huntington, of Oelwein, is 
preparing plans for works in this city to cost about 
$14,000, for which bonds have been voted. 


SIOUX CITY, IA.—The council is considering plans 
for extending the mains to supply Morning S.de aud 
Fairmount Ave., at an estimated cost of $20,000, 

AMBOY, MINN.—B‘ds are asked until July 10 for 


ecevated 
estimated 


Paul, pre- 


constructing works, which will include an 
tank, 1,500 ft. of 6-in. pipe and 7 hydrants; 
cost, $5,000. Fairbanks, Morse & Co., of St. 
pared the plans. L. ‘E. Cross, Village Recdr. 

DULUTH, MINN.—There is talk of calling a special 
election to vote on the purchase of the Duluth and 
West Duluth systems. The plans include extens‘ons 


of the plants, which would employ about 1,000 men 
during the winter months. 
PRINOCETON, MINN.—Bids are asked until Jwy 5 


for the purchase of $19,000 in w ater-works and eleciric 
light bonds. J. 'W. Hartman, Reedr., writes us that 
the plans for works have been prepared by C. F. 
Loweth, of St. Paul. 


WINDOM, MINN.—Bids are asked until July 19 for 
the purchase of $33,000 in 20-year 5% water and elec- 
tric light bonds. F. W. Force, Cy. Recdr. Pans for 


works are being made by Chas. F. Loweth, of St. Paul 
ALBANY, MO.—The city ‘s reported as wishing ‘io 

grant a franchise for works. Address W. L. Millen. 
UNION, MO.—Bids are asked until July 20 for the 

construction of works. Consult. Engr., Wm. H. Bryan, 


Turner Bidg., St. Louis. 
SANTA OLARA, CAL.—C. E. Mobore, Cy. Engr., 
writes us that the contract for ‘works, except wells, 


as advertised in Engineering News, was awarded June 
11 to ‘the General Construction Co., of San Francisco, 
at $40,717, and that for four 10-in. wells 200 ft. deep 
to J. H. Lor.ng, of Santa Clara, at $060. The contract 
for works calls for 23,300 ft. of 12 to 4-in. cast iron 
and 48,400 ft. of 3 and 2-in. wrought iron pipe, a steel 
tower 8O ft. high, with LSV,000-gallon tank, two 1,250,- 


OU0-gallon pumping engines, two 6O-HL’. boilers, 15 
hydrants, and moving 34 hydrants. The other bidders 


were as follows: Pacific Bridge Co.. San Franciseo; 
Dow Steam Pump Works, Sau Francisco; Risdon Lron 
& Locomotive Works, San Francisco; Johnson & Veter- 
son, Oakland; Sykes Construction Co., San Jose; Ful 
ton Engineering & Shipbuilding Works, Sin Franciseo; 
Gotton Bros. & Co., Owkland; W. T. Garratt & Co., 
San Francisco. For boring wells: C. Munch, Stockton. 
For power house, tower and tanks: Johnson & Peter- 
son, Oakland; Morrison Bros., Santa Clara; A. J. Me- 
livain and Louis Heckelman, of Santa Clara. For 
pipe, valves and hydrants: Robt. Menzel, Santa Clara; 
Dalzell & Moller, San Francisco; Crane Co., San Fran- 
cisco; Jas. Kersell, Sinta Clara; Holbrook, Merrill & 
Stetson, San Franc:sco; Greenberg & Co., San Fran- 
cisco. For laying pipe: L. C. W. Otto, San Jose; 
Doyle & Brookbank, San Jose; Purcell & Thompson, 
Oakland; P. H, MéBvoy, Menlo Park; Chas. Wehner, 
San Jose; David Turner, Jr.. Clyde, Kan. For boilers 
and pumping machinery: A. L. Fish, San Franctseo; 
Park & Lacey Co., San Francisco; Gardner Governor 
Co. (partial bid). 

CHATHAM, ONT.—The council has voted to accept 
au Offer of the Chatham Water-Works Co. to i 
plant to the city for $145,000. It is reported probable 
that the taxpayers will vote to make the purchase. 


PRRIGATION. 


OMAHA, NEB.—Press reports state that a prelim- 
inary survey is being made and wil: be finished at an 
early day for an irrigation ditch 16 miles ‘ong through 
the eastern part of Buffalo and the western part of 
Hall counties. The ditch will tap the Platte River 10 
miles southwest of She‘ron, passing through some of the 
most productive land in the great Platte valley. It wll 
be 24 ft. wide at the bottom, and wil! carry suffictent 
water to [rrigate over 15,000 acres of land. 

ORD, NEB.—J. A. Patton and others have petitioned 
for permission to organize an irrigation district about 
3% miles wide along the North Loup River. V. Kokes, 
County Clk. 

BROWNWOOD, TEX.—A local 
organized to build a dam across 
River for irrigating 40,000 acres. Surveys are now be 
ing made, and it is probable that work w'll begin 
within a few months: Henry Ford is interested. 


NEW COMPANIES.—Anawoshpa Irrigation Co., Se- 
attle. Wash.; $200,000; Edward S. Austin, Alvin A. 
Batcheller, Robert Moran, David J: Longstaff. 

Steamboat Ditch Co., Gering, Neb.; $1.000, with $100 

id in; to construct irrigation canals; William French, 

. P. Wood, W. B. Davis, G. M. Crabill. 
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Appleton Land & Wat Cc Sau Bernardine, Cal 
S000 woth S2leo paid + ’ ke water from 
the ‘Mojave River by means of eanals, reservoirs amd 
dams to gate the lands lying east of Hisperia and 
Victor; Pres., Db. P. Hatch, of Los Angeles; Secy., L 
K. Palmet 

SEWERAGE. 

FARMING'DON, MELA sp " neeting was 
hehl June 24 to vo jules structing 
1 system. 

NASHUA, N. H.-It is reported th bout 3.850 ft. 
ft sewers Ww Loe is i iis ‘ 

ROCHESTER, N. H.'I i has appropriated 
Sve ff sewers bist BR rudd is Voted 
aud we se for bids f siru Mugr., Erues 
W. Bowdin f Bos i 

BAST HAMPTON, MASS rh yw is) voted 
SOM) sew s 1 [ss s 

LOWELL, MASS Phe comln e s voted to ree 
rovinenud i Cols i iof sew 3 14 streets 

NATICK, MASS.-Ross & Simonds, of Waltham, 
have been awarded » contra for building the sew 
ige pump.g station at West Natick. 

PITPSFIELD, MASS Dicks sked i: July 10 
for cousiru ng ly nu s of pp pe sew : iso Separace 
bids fo sewer tia s Ss » i i vir ady tis. ng 

rhitis Eruest W. Bowd Knug GO Devoushire 
s Boston, 

QUINOY, MASS ‘I follow “x estimates for a sys 
tem have been prepared Nort ‘ lbowns \ uti 
ind Wolbiston, $37,740: Nort Downs i A = . 
$24,571; Wollaston and Montelair, $10,220; Quincy Center 
South Quincy and Qu y Point, $70,018; Sou h Quincy, 
$17,405; Q y Poin SISO40; West Quincy, $20,573 

i} 4 > Drich ping st , S17,.00: pumping 
pian J cap y AM CMD cry mus p «lay 
S24.000; foree mal ind outta ) mect with Moin 

Isiamdl sewerage sys $51,000; land damages, $27,300 
grand total, $319,067 — ; 
_ WINCHESTER, MASS.—Bids isked 1 | Juty 2 
for constructing ab i miles of pipe sewers, as 
stated in our advertising « nos Ernes \ be 
ditch, Eng CH) Dey s Is i oe 

BRIDGEPORT, CONN.—It is proposed to construct 
sewers in Six streets. F, ¢ Mullins, Cy. Clk ; , 

NEW BRITAIN, CONN? ns have been pre 
sented for sewers in Wo streets i 

NEW HAVEN, CONN rhe « nin e has voted t 
recommend the cone 1 mn f sew s in iree stree “$ 
ROCKVILLE, CONN. 1 5 pored that the p os 
for a system now being prepared by S. M. Gray of 
l rovideuce, ire nearly comple 1. The city will wun ad 
Yertise for bids for sewers in Untou and Prospect Sts 

rhe 0 wil se'l S30.000 e4 “ boud oat 
in July f sewer | ses . . 

AVON, XN. ¥ \ 1 WwW Loe eld June YS ¢ 
vote on the question of mstructing a system oe: AT ud 
to cost $12,000. Alva Carp r, Stephen Hosmer. Ff 

| I sneer, F 
jah H. Clark, B. R. Wright and E. A. Nash compose 
the conumnt “ec. ass 

BROOKLYN, N.Y Bids are asked until July 9 for 
constructing a sewer in Driggs ‘ PT Whit 
Come. Cr. Whe Av A. T. White, 

BUFFALO, N. y Bids are asked til J > Oo f 
constructing 18 and 12 | I 7s , 2A 1 pe 
sew rs. estimated tf @ x MM) wae 
sons, Seey. Dept. Pub. Wks. = 

CLINTON, N. Y Wim. W. Cook f Ji t ; 
Kan., has been awarded the con et * : ee: es 
system, is adve sed in Bung gy News. a oi: ean 
The other bidders iw VS J J ie, 7 
Uties, $19 M1; ). K. Bax SIN St: 1 ae 
& Firzpa k. 2) s x ae: nents, 
Schenectady, $15, i 5 I> !. Syracuse, $12 “ap 
D Wize & MeGregor Buffa $15,.643:" Abbott Gambe 

meatruction Co... St Lous, Siltnw \ son, 1 
Heck mer, $12,664; William Franklin Wuttat wir rN 
Jenkinson & Nicholson, P Huro Mich... § ay’ 
Engr.. A. M. Seripture. of New Ha ee : $10,250 

DUNKIRK, N. Y.—1 proposed to consiras 
pipe sewers in two streers J. F. Maloney erect iti 

ri Sg Phe bids elved for 3,875 lin. ft 
of 1tn. cast iron pipe, and 6,175 lin. ft. of 14-in’ 
wooden pipe outfall sewer, have been rejected and the 

W re will be ea Ivertised. Heury N. Oxzden, Ch. Engr 
Pte 5 N. Y.--Bids are asked by the depart. 
I 1 of pub parks } ! oan ‘ . 
sewers in three st es ts : . = a ae lug 

SYRAQUSE, N ( t | 
constructing » 12 as ms ~~ isked until July 1 for 
Stephens, Cy. Clk - —s n Ash St. H. FP 

TD . 
apenas : — Beds are asked until July-2 for con 
. £ a brick sewer jn Spring Ave E. O. RB 
Secy. Comptroller's Office. si ee 

BLOOMEIBLD : . 
laying about fobs ee orn a isked wnt July S$ for 
sewer p. pe, as stated in ou res rt Stes Liars * 
a H. ~ mstead; Win, L. Johusen rownship C k Bugr., 

ORANGE, N. J.—The council has y. ted to iss 2F 
GUD of sewer bonds fa ted to issue $125, 


3 pletion 
the 8 of the city. ‘Th 
St STAM and ft} ot 


of the sy steun iu 
system so far has 


DS of the stree 


the rem Hing stre ets. D oa one 
EMPORIUM, PAL-«. ow Shaffer, Borough § 

wenn us that the following bide were rece ved June 13 
rr construct ‘ e . j wine 

noe wing sewers, as advertised jin Mugineering 


v erw contract will 
Reilley on July: 1: 


Andrew Reilley, Smethport, Pa 


probab’'y be awarded to 


Andrew 







cholson, Port Huron, Mich...) °° °°""" 

Dod eortiaon. Lo k Haven, Pas 
ge § eGregor Inffalo y 

Thos. F. Moore ; iff ilo, N 

Thos. MeGuigan 

Sanders & Hous 

Hite & Hughes 

J. H. Havens, Empo 





Mirlch, Nissley 
P J, Cleary.’ Shenandoah "Pa. 

O. N. Gardner, Jamestown, N. ¥ 

W. Hf. Cookman, Niagara Falls, N - 





Rn. M.. Overhiser, Pmnorium. Ps 

J. Met oud & Co... Wil! apart. Pa 

a) a. Kend g. Johnsonburg, Pa...... seer ‘ { 
McOoneg'ey & Bennett, Greensburg, Pa... 7°" * eas 


PLAINFIELD, N. J.—Bids are asked unti] July & #ne 
82,000 ft. of 4-in. house connections, i pt A, Se 



























































































































m 
f 


206 


ENGINEERING NEWS. 





(Vol XXXIII. No. 2: 





advertising columns. KEnugr., A. J. Gavett; Jas. T. 
MacMurray, Cy. Otk, 

BEREADFORD, PA.—-Bids are asked until July 1 for 
coustrnuet'ng 4,000 ft. of 15 to 10-in. pipe sewers in the 
lith sewer district. P. B. Winfree, Cy. Engr. 

VPHILADBLMUHLA, PA.--Bids are asked until July 8 
for the purchase of $1,200,000 in 3% sewer and public 
iuyprovement bonds. Chas. F. Warw!ck, Mayor. 

SWARTHMORE, PA.—4Bids are asked until July 15 
for constructing 11,000 ft. of sewers. Thos. G. Jan- 
vier, Borough Engr., Lansdowne; Richard T. Ogden, 
Cho. Highway Com. 

WILMINGTON, DEL.—Bids will seen be asked for 
constructing sewers. T. C, Hatton, Engr.; Harvey J. 
Wiley, Secy. St. Dept. 

BAI/TIMORE, MD.—The mayor has signed an ordi- 
nance authorizing the construction of a sewer in 
l’reston St. and Addison Alley, at an estimated cost 
of $50,000, 

WASHINGTON, D. C.—C. G. Stone, Fred Alexander 
and T. F. Felter have petitioned the district commis- 
s'oners for additional sewers in Brightwood. 

CINCINNATI, 0O.—Bids are asked by the board of 
administration until July 2 for constructing sewers in 
Mill St. 

DAYTON, O.—Bids are asked until July 2 for con- 
structing about 3.200 ft. of 8in. pipe sewers. C. A. 
Herbig, Cy. Comptroller, 

LOGAN, O.-B. K. Tritsch, Secy. Trustees, writes 
us that $15,000 has been appropriated for sewers, for 
which Frank Snyder, of Columbus, is preparing plans. 


INDIANAPOLIS, IND.—Bids are asked until July 6 
for constructing 308 ft. of 12-in. pipe sewers. C. C. 
trown, Oy. Engr. Bids will be received about July 
20 for sewers ‘n two streets and-one alley. 

ST. JOHN'S, MPOH.—An election is to be held to 
vyoete on the question of issuing $55,000 in bonds for 
purchasing lamd for sewerage purposes, and for pur- 
chasing the electric light plant. 

(ALENA, ILL.—It is proposed to construct a sewer, 
at an estimated cost of about $5,000. J. B. French, 
Cy. Clk. 

MAYWOOD, ILL.-S. HH. Donaldson, Jr., Village 
lk., writes us that C. W. Maynard, of Maywood, was 
awarded the contract for constructing sewers, at 
$7,100. ©. 'M. Porter, of Maywood, was the next bid- 
der, at $8,000, 

PONTIAC, ILL.—W. J. Butler, Cy. Cik., writes us 
that it is proposed to construct about a mile of 18-in. 
pipe sewers. 

RACINE, WIS.—Bids are asked by the board of 
public works until June 29 for constructing the first 
three sections of the Duck St. sewer. 

FORT DODGE, IA.—The city clerk has been d!- 
rected to advertise for bids for constructing sewers in 
eight streets. 

MENNEAPOLAS, MINN.—The council has decided to 
construct an S86-in. brick tunnel sewer in the Bryn 
Mawr district. J. ©. Oswald has advanced $22,000 to 
ald in the construction. 

OAKLAND, CAL.—It is reported that a large part 
of the territory east and north of Lake Merritt is soon 
to be sewered. It is estimated that the work will 
cost $40,000, The sewer will drain into the estuary 
at First Ave. and Kast llth St. ids for the work 
will be asked by the council in a short time. 


HAMIL/PON, ONT. The committee has voted to ree- 
ommend an appropriation of $500 to engage an engi- 
heer to report on the question of sewage disposal. 


GARBAGE DISPOSAL. 


CAMDEN, N. J.B. F. Sweeten & Son have been 
awarded the contract for collecting garbage for the 
ensuing year, at $6,100, and that for street clean ng, 
at $5,700, ‘The other bids for garbage col‘ection were 
William ‘Thompson, at $10,800, and Franklin Ward, 
at $11,000, 


POTTSVILLE, PA.-Dr. A. H. Halverstadt and 8. 
fh. Briscoe, of the board of health, and several mem- 
bers of the council visited Seranton last week and in- 
spected the garbage crematory: at that place. 

CLEVELAND, O.--Dr. (Hess, (Health Officer, has 
been in Detroit investigating that city’s method of 
garbage disposal. 

FORT WAYNE, IND.—jBids are asked until June 28 
for the erection of a garbage crematory. A. J. You, 
Olk. Bd. Pub, Wks. 


STREETS AND ROADS. 


LELOMSTER, MAGSS.—The selectmen have awarded 
subeontracts for the second mile of state road, as 
follows: Exeavating, laying telford paving and su- 
pervising, John O°Gara, of Spencer; drawing gravel 
and drawing stone to crusher, Gallagher & Barry; 
draw’ ng stone from Jamesville and stone from crusher, 
Hdward Warren. 

NHW BEDFORD, MASS.—It is proposed to macadam- 
ize portions of three streets. W. 8S. Cook, Asst. Cy. 
«wk. c 

WARBPITAM, MASS.—Local papers state that a de- 
cree has been prepared by the county commissioners 
providing for the building by the towns of Wareham, 
ivmouth and Carver of a road from Parker Mills, in 
Wareham, to Wankineo bog. The road will be about 
five miles long, and will give the cranberry growers 
of that region a highway. 

FEAST PROVIDENCE, R. 1.—The contract for grad- 
ing Broadway will probably be awarded by the coun- 
cil] at its regular meeting in July. 


ALBANY, N. Y.—Bids are asked until July 1 for pav- 
ine Cinton Sq. with granite’ blocks. T. Lanahan, 
Cik. Rd. Contract. The board of contract has voted 
to pave portions of five streets with granite biocks 
and six with vitrified brick. 

RROOKLYN, N. Y.—Bids are asked unt!l July 10 for 
fleeging portions of sidewalks in 29 streets. Bia 
White, Comr. Cy. Wks. The pee committee of the 
council has voted in favor of paving portions of six 
streets with asphalt and one each with Belgian 
blocks and vitrified brick. 


BUFFAILA, N. Y.—Bids are asked until July 12 for 
yaving portions of four streets. R. G. Parsons, Secy. 
Jept. Pub. Wks. 

MIDDLETOWN, -N. Y.—The council is considering 
a resolution author‘zing the paving of Wickham Ave. 
with brick. 

NEW YORK, N, Y.—Specifications have been com- 
pleted for several important paving contracts in the 
northern part of the city; contracts for which will 
probably be awarded in about a mronth. 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of public works until July 1 for flagging and grad- 
ing three streets, and by the department of public parks 
unt.!| July 3 for 385 sq. yds. of flagg.ng, 2,400 cu. yds. 
of earth and 900 cu. yds. of rock excavation, ete. 

OSWBPGO, N. Y.—The council has voted to make 
several street improvements, including the ax - of a 
porttan 2 one street with asphalt. Fred D. Wheeler, 
Uy. Clk. 

SYRAOGUSE, N. Y.—Bids are asked unt July 1 for 
laying asphalt, cement or Seqepene crossings in 14 
streets. . F. Stephens, Cy. Clk. 

WALDEN, N. Y.—The trustees are considering the 
question of paving Main St. 

BBDLLEVILLE, N. J.—The township committee has 
sold $65,000 of 4% macadam road bonds to the Howard 
Saving Institution, of Newark, for $65,410. 


JERSEY CITY, N. J.—The street and water. board 
has designated 19 streets, parts of which will be im- 
mediately repaved with Belgian blocks, brick and as- 
phalt, the expense to be paid from the license fund. 

MORRISTOWN, N. J.—Bids are asked until July 16 
for macadamizing county roads, as stated in our ad- 
vertising columns. Engr., Wm. E. King, Landing, 
N. J.; Cik., J. C. White, Morristown. 

NBWARK, N. J.--It is peened to pave portions of 
six streets with granite b.ocks, two with brick, seven 
with asphalt and three with trap rock. A. M. Linnett, 
Bd. St. Comrs. 

TRENTON, N. J.—Bids are asked until July: 2 for 
curbing and paving sidewalks and gutters, etc., about 
the property of the state board of education, in this 
eity. J. \Bingham Woodruff, Chn. Com. 


ALLBEGHENY, PA.—Bids are asked until July 2 for 
the purchase of $800,000 of 4% street and sewer bonds. 
James Brown, Comptroller. At a meeting of the 
committee on pubtic works June 14 street and sewer 
improvements aggregating about $132,000 were award- 
ed. The bids for asphalt paving were rejected, and 
the work will be readvertised under new specifica- 
tions, which will permit the using of at least two 
different kinds of asphalt. 

BRADFORD, PA.—The council has yoted to pave 
Chautauqua Place with brick. 


BUTLBR, PA.—Bids are asked until July 10 for about 
8,350 sq. yds. of grading and paving in M’fflin St. H. 
i. Coulter, Secy. Council. 

PHILADELPHIA, PA.—Bids are asked until July 8 
for the purchase of $1,200,000 of 3% paving, sewer and 
public improvement bonds. C. F. Warwick, Mayor. 


PITTSBURG, PA.—The residents of the South Side 
are trying to secure an appropriation of $100,000 for 
a driveway from Carson St., at South 21st St., to the 
city line on Arlington Ave. or the Brownsville road. 
Several engineers are reported to have stated that 
the driveway could be built for this sum. 

STROUDSBURG, PA.—The council is reported to 
have voted to improve Main St. at a cost of $20,000, 
and to have already purchased a stone crusher. 

WASHINGTON, PA.—Bids are asked until July. 1 
for laying 12,000 sq. yds. of vitrified brick pavement 
in Hast Washington. Address James A. Wiley. 

WILKES BARRE, PA.—Bids are asked until Jul 
5 for grading and paving portions of .wo streets wit 
brick. I, M. Kirkendall, Chn. Com.; Frank Deitrick, 
Cy. Clk. 

WILMINGTON, DBPL.—Bids are asked uniil July 1 
for furnishing 30,000 eq. yds. of vitrified brick or 
blocks, the brick to be not less than 8 ins. in length, 
2% ins. in thickness and 4 ins. in depth. Harvey J. 
Wiley, Secy. Street Dept. 

\BALU/TLIMORE, MD.—Bids are asked until July 1 for 
grading and paving three streets. H. T. Douglas, Uy. 
Comr. 

ALEXANDRIA, VA.—Bids are asked until July 6 
for grading the west end of Fraser Ave. in Jefferson 
district, Alexandria county. Frank Hume, Chn. Sa- 
pervisors. 

UHATTANOOGA, TENN.—The Southern Construc- 
tion Co. has offered to pave Oak St. with brick and 
receive its pay at the pleasure of the city. The city 
engineer estimates that the work would cost $41,650, 
of which the railway ee would pay $14,100, 
The proposition was referred. 

AVONDALB, O.—Bids are asked until July 5 for 
improving Woodward Ave. W. K. Wynne, Corp. Cik. 


CINCINNATI, O.—Bids are asked by the board of 
education until July 8 for building a retaining wall, 
grading and cementing yard, etc. J. E. Cormany, Chn. 
Com.——We are informed that plans have been made 
for paving several streets, but that no contracts have 
been awarded, as the pavement fund out of which one- 
half the cost was to have been paid has been ex- 
hausted. Some of these streets will be improved and 
the property owners assessed for the whole cost. 

QUEVELAND, O.—Bids are asked until July 3 for 
furnishing and la ~ a nege amount of stone flagging. 
D. B. Wright, Dir. Pub. Wks. 

OOLUMBUS, O.—The American Asphalt Co. has been 
awarded the contract for paving Linwood Ave. with as- 
phalt on 6 ins. of concrete, at $21,127. 

INDIANAPOLIS, IND.—Bids are asked until Ju!y 2 for 
6.161 sq. yds. of asphalt paving, for 2,775 lin. ft. of brick 
sidewalks and 7,650 Lin. ft. of cement s'dewalks, and 
until July 6 for grading and graveting 755 lin. ft. of 
an alley. ©. ©. Brown, Oy. Engr. 

GRAND RAPIDS, MICH.—The city engineer has re- 
ported the following estimates for paving a portion of 
Pearl St., 330 v 38 ft.: With asphalt, $4.477: brick on 
concrete, $2,969; cedar blocks on concrete, $2,612. 

JACKSON, MIOH.—The counc!!] has voted to pave 


Bast Main St., at a cost to rty owners of $18,700, 
and Mechanic St., to cost 310,700. 








LANSING, MICH.—Bids are asked uniil July 
17,018 sq. yds. of brick paving, with 8,009 lin, i 
ing, etc., as stated in our advertising columns... 
Davis, Cy. Engr.; E. O. Sellers, Supi. Pub. Wk. 
LE ROY, ILL.-A new read 4% wiles lung w 
laid out ‘n this tuwnship. 
OHLOAGO, ILL.—B.ds are asked until July 1 f, 


tag 11 streets and alleys. W. D. Kent, Cou: 
Ss. 


MATTOON, ILL.—Bids are asked until July 5 
24,000 sq. yds. of brick paving ana abvut $4,000 \ 
of sewer work, M. B. Pitch, Cy. Eugr. 

VONTIAC, ILL.—W. J. Butler, Cy. Clk., writ: 
that the city proposes to do some paving this year 

SPRINGFIELD, LLL.—The council has passed or 
nances for repaving several etreets, at an esti.y 
cost of about $80,000, 


DUBUQUB, IA.—Bids are asked until July 1 
3,300 sq. yds. of brick paving on a macadam gr. 
foundation, and for 4,000 sq. yds. of macadam pay; 
with 3,800 lin. ft. of curbing, ete. T. J. Uooney, « 
Recdr:—tThe following bids were received for j, 
proving West Hagle Point Ave.: Steuck & O'’Farr. 
(awarded contract), $12,763; Ryan Bros., $12,999; | 
Pickiey. $14,000; E. Frith, $13,497; Brown & Brow: 
$13,865; D. W. Linehan, $14,081; John Blake, $1240. 

IOWA CITY, TA.—The council has adopted reso|y 
tions providing for brick: pavements. Chas. S. Ms 
gowan, Cy. Engr. 

ROOK RAPIDS, [A.—A contract has been awarded 
Sioux Falis parties for grading and improving Maj 
and intersect:ng streets. J. M. James, Cy. Engr., Sioux 
Falls, 8. Dak., is in charge of the work. 

HBLPNA, MONT.—The county commissioners jay. 
voted to build a new road to Lump City and adjoining 
mining districts, by way of Unionvilie. It jis state! 
that the construction wie be commenced July 24 und 
the direction of Joseph Davis and Philip Coustans as 
viewers, and Paul 8. A. Bickel as surveyor. 


TAOOMA, WASH.—It is proposed to pave Pacitir 
Ave. with fir blocks on a concrete foundation. 


PORTLAND, ORE.—A report states that the Wil! 
amette Vailey & Cascades Mountain Wagon Road Co. 
is to be allowed by the government to make a de 
posit and have the balance of its grant surveyed. The 
forest reserve, where th's grant crosses it, is 24 miles 
wide, ‘The width of the grant, as it crosses the reserve, 
averages 15 miles, and extends from Sweet Home tv 
Camp Polk. The company will have to deposit about 
$20,000 to pay for this survey, which it is Totendea to 
have completed this fat. 


MANUFACTURING PLANTS. 


NORTH ADAMS, MASS.—A press report states as 
follows: ‘The largest cotton mili in America is to be 
built at once in Adams. This was decided at a meet- 
ing of capitalists June 21. The m!!] will have 80,000 
spindles and 2,100 looms, and will cost $1,000,000. It 
will be 425 ft. long and 116 ft. wide, with an L, and 
will be five stories high. The concern is brought to 
Adams by the Plunkett Bros., and some of the richest 
capitalists in ‘the country are interested :n it. Pres., 
Edw. N. Gibbs, of Norwich, Conn.; ‘Treas., W. B. 
Piunkett, of Adams; Clk., C. T. Plunkett, of Adams; 
directors, Edw. N. Gibbs, of Norwich, Conn.; Theodore 
A. Havemeyer, of New York; David A. Wells, of 
Norwich, Conn.; Wm. H. Haile, of Springfield, Mass.; 
Gardner Hall, Jr., of South Wellington, Conn.; Stephen 
A. Jenks, of Pawtucket, R. 1.; W. F. Draper, of Hope- 
dale, Mass., and W. B. Plunkett, and C. T. Plunkett, 
of Adams, Mass. 

WORCESTER, MASS.—A press report states as fol- 
lows: Akers & Taylor, the Charlton City woollen 
manufacturers, have closed a contract for the erection 
of a shoddy mill of one all steel construction. 
The new mill will built on the site of the one 
burned a few weeks ago and located about three- 
quarters of a mile south of the firm’s principal mills. 
The new mill will be 4060 ft., will have a stecl 
frame and roof, and exterior of corrugated iron. Three 
new pickers have been ordered. ‘The building will 
be completed by Aug. 1.—The Wachusett Mills, H. W. 
Smith, Pres., with plant located on Bradley St., and 
with fancy cotton weaves as manufacturing special- 
ties, has decided to add an additional story to its 
ware shed, and thereby double the capacity of the 
plant. 

CONCORD, N. C.—A new cotton mil!, to do both 
spinning and wweav-ng and ‘to be operated by steam 
cee 8 to be erected at this place by the Cannon 
Mfg. Co., which already owns several miils here. ‘The 
main building is to be erected to accommodate 125 
looms and 6,000 spindles at first with a view of enlarge. 
ments in the future. Some 25 cottages for the operatives 
and several warehouses, etc., are to be erected. The 
plant will also ‘nclude an electric light equipment. 


HIGH POINT, N. C.—The plant of the Plaid mills at 
this i is to be increa by the erection of addi- 
tional buildings and considerable new machinery for the 
manufacture of plaids, at an early day.—J. Blwood 

Jox ‘will build and equip at once a new spoke and 
handle factory on the s:te of the present old factory. 

ISLAND FORD, N. C.—A new cotton mill will be 
erected at once at this place, a small settlement on the 
Catawba ‘River, three miles from Catawba Station, and 
12 miles from Statesville, N. C., by Yount & Shrun, of 
Newton, N. C., and associates, who have formed a com- 

pany with a —— capital of $50,000 for the purpose. 
e mill will run by water power and wil] be equip- 
ped with about 5,000 spindles to begin with. 

GREENSBORO, N. C.—Moses Cone, of New York, 
and associates, have purchased for $40,000 about 116,- 
000 acres of jand in Guilford county, N. C., for the pur- 
pose of erecting a number of cotton mills and other 
manufacturing plants. This land is situated near the 
town of Greensboro, a railway center, and the terms of 
sale rovide that manufacturing plants to cost at least 
= 7 oe gy 4 yy on within one year aoe 
date of sale. e Oone por +, &8 a corporation, is 
not interested in the matter. oe 

MOUNT HOLLY, N. C.—A syndicate of New Eng: 
land capitalists has bought the old fair grounds at 
this place, and will, it is reperese, build_a large cotton 
mill thereon with a ca y of about 25,000 spindles. 


A. P. Rhyne, of Mount Holly, can furnish particulars. 
JACKSON, MICH.—Claire Allen, Arch., 48 preparing 
/ 
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plans for a new factory for the Collins Mfg. Co., of this 


a ‘ lace the one recently burned. The factory 
wa Ibe 2 ft. long on Main St. and 218 ft. on Horton 
St., with another wing 244 ft. long. It will be 60 ft. 


in width and three stories in height and will be buin 
of brick and made as nearly fireproof as possible. 


MISOMLLANDOUS OCUNTRACTS AND SUPPLIES. 


STONE ORUSHER.—Gowanda, N. Y.—The question 
of purchasing a stone crusher and roller was voted 
upon at a special election June 25. 

CANAL WORK.—Albany, N. Y.—The governor has 
signed a bill appropriating $40,000 for repairs to locks 
on the Black River Canal. 

‘LEVEE WORK.—Port Allen, La.—B:ds are asked 
until July 3 for about 75,000 cu. yds. of levee work, 
A. D. Barrow, Secy. Comrs. 

WHARF WORK.—Philadelphia, 
port wardens has ap 
the city wharves a 
ones. 

FIRE HOSB.—Baltimore, Md.—Bids are asked until 
July 8 for 11,400 ft. of 24%-in. fabric hose, and 3,500 ft. 
of 2%-in. gum hose. J. Alexander Preston, Pres. Fire 
Comrs. 

STERL RAILS.—Brooklyn, N. Y.—Bids are asked until 
June 28 for furnishing 400 gross tons of 70-Ib. «steel 
rais. ©. ©. Martin, Ch. EBugr., New York & Brooklyn 
Br dge. 

GAS PLPLNG.—Leamington, Ont.—Bids are asked 
until July 2 for gas piping and connections sufficient 
to pipe this town. Alex. Baird, Engr.; W. C. Cou'- 
son, Clk. 

PARK SUPPLIES.—Baltimore, Md.—Bids are asked 
by the public park commission unt:] July 5 for furnish- 
ing terra-cotta pipe, brick, lumber, stone, cement, etc. 
to the department for one year. 


Pa.—The board of 
roved plans for the extens:on of 
for the building of several new 





BIDS RECEIVED 
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hydrants, and other supplies at the naval station at 
Port Royal, S. C., and at the Norfolk and vane 
Sew yards. Edwin Stewart, Paymaster General, 

DREDGING AND JETTY WORK.—Aransas Pass, 
Tex.—The Baltimore, Md., ‘American’ states that 
Alexander Brown & Sons, of that city, are considering 
a proposition for dredging and a system of jetty work 
for the improvement of the Aransas Pass harbor. It 


is stated that a land bonus of $840,000 has been 
guaranteed. 


DAM.—St. Paul, Minn.—Capt. H. F. Hodges, U. 8. 
Engr., has filed notice with the state auditor that the 
government is preparing to bu!ld a large reservoir on 
Gaull Lake, which lies partly in Cass and partly ia 
Crow Wing counties. The new dam will be loeated 
about seven miles west of Brainard, and a drainage 
area of 300 to 400 square miles will be effected, ac- 
cording to the report. 


DREDGING.—Sandy Creek, N. Y.—Governor Morton 
has signed a bill appropriating $10,000 for dredging a 
eanal from Lake Ontario into Wigwam Cove. The 
“News” of this city states that the canal will be 
located opposite the mouth of Little Sandy Creek, 
where the sand beach is only about 90 ft. wide and 
not very high. It is the intention of the state to 
open a waterway into Wigwam Cove, making the 
cove a harbor of refuge for vessels, and aiso to stimu- 
late local commerce. 


TELEPHONE FRANCHISB.—Sterling, [il—A fran- 
chise for a new telephone exchange has been granted 
to Aaron D. Hill, of Prophetstown, and others. The 
franchise is for 10 years, and it is stated that the 
prices will be $30, $18, and $12 for the use of busi- 
ness, residence and local instruments, respectively. 
The report states that ‘Harrison telephones will be 
used, and that the service will be extended through- 
out Whiteside, Lee and Carroll counties, a portion 
of Henry county and to Clinton, Ia. 





SBWPR BRICK.—Minneapolis, Minn.—The following 
bids have been received for furnishing sewer brick, the 
price being per 1,000 brick: 

Philip Riedele, sand mold sewer brick........... $6.40 

John S. Bower, 600,000 wire-cut sewer brick... 

John A. Berg, 200,000 wire-cut sewer brick.. 
= 2 150,000 slop sewer brick....... .. OD 


“ “ “ 


100,000 ae 6.00 

Cc. J. Swanson & Co., 300,000, wire-cut.......... 6.25 
N. P. Peterson, 500,000, side wire-cut, Minn. b'ck. 5. 
Northern ‘Hydraulic Press Brick Co., 1,500,000 6.49 
LAYING FLEXIBLE JOINT WATER PIPE.—Bos 
ton, Mass.—W. E. Swan, Secy. Water Bd., writes us 


that the following bids were rece'ved June 10 for lay- 
{ng flexible-joint water pipe in Boston Harbor: 








i - Sections ' 
No. 1.)—, No. 2 No. 3.5 
Bidder. Per ft Per ft Per ft 

G. W. Townsend .$2.97 *$10,395 $2.97 *$11,880 $4.92 $11,808 
J.Cavanagh & Co. 3.83 13, 4585 19,400 6.25 15,000 
Perkins & White. 4.10 14,350 4.30 7,200 4.75 *11,400 
* Awarded contract. 13,500 lin. ft. of 6-in. pipe. between 
Moon and Long islands. * 4,000 lin. ft. of 6-in. pipe, between 
Long and Gallops islands. * 2,400 lin. ft. of 4-In. pipe, be 


tween Long and Rainsford islands. 
BRIDGE MASONRY.—Boonton, N. J 
for the stone work for the new 475-ft 
vertised in Engineering News, wws that 
Ringleib, Boonton, at $3.24 per cu. yd. 


The lowest bid 
bridge, as ad 


of Theodore 


WATDR-WORKS.—Montgomery, N. Y.--The award 
ing of contracts for constructing works, as advertised 
in Engineering News, was noted last week, as fol 
lows: Anniston Pipe & Foundry Co., for cast tron 
vsipe; Eddy Valve ©o., valves and hydrants; Heury R 
Vorthington, pumping machinery; Neff & Mitchel, of 


Newark, N. J., pipelaying; Struthers & Wells, R. H 
Bethel, New York agent, stand-pipe, boilers and pump 
ing station. Alexander Potter, Engr., New York, in 
forms us that the detailed bids were as follows 


AT MONTGOMERY, N. Y., JUNE 14, FOR CONSTRUCTING WATER-WORKS.,. 
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Cast iron pipe: 
8-in., w't 45 Ibs.. 60.3 tons....$19.00 $19.55 $19.20 $20.00 $20.20 $20.50 $22.50 --++ $19.55 $20.50 $21.00 
Gin. * 33 “..104.9 “ 1... 19.00 19.55 19.20 20.00 20.20 20.50 22.50 a 19.55 20.50 21.00 
4-in., “© 22 *..108.0 “ .... 19.00 19.55 20.80 20.50 20.20 21.00 22.50 19.95 21.00 21.50 
*Special casting lton.... .... 70.00 40.00 70.00 95.00 80.00 70.00 80.00 80.00 65.00 
3 ° ow 5S tons.... 50.00 40.00 40.00 45.00 40.00 45.00 45.00 40.00 45.00 45.00 
WE 8 boess stavececthsaccaceet $5,450 $5,611 $5,658 $5,750 $5,814 $5,960 $6,442 -... $5,664 $5,960 $6,106 $5,721 $5,907 
Valves and hydrants: 
S-in. bub, stop vy. .$16.00 $17.00 $18.00 $16.98 $12.81 $16.50 $15 5.25 $16.98 $19.27 . $12.81° $16.98 $18.75 $18.00 $16.50 
6-in. = . 12.00 12.00 12.40 11.18 7.69 10.90 ; 8.65 11.18 13.00 7.69% 11.18 In) «10.50 
4-in. = *-" 7.00 8.00 7.00 75 5.13 6.75 4.72 5.80 8.50 6.75 7.00 Ta 
8-in. valve boxes, 3.00 3.25 3.00 3.00 2.75 3.00 3.45 2.93 OO 2.75 
6-in. ce ” 3.00 3.25 «863.00 3.00 2.75 { 3.50 3.45 00 6275 
4-in.  ** “ 3.00 3.25 3.00 3.00 2.75 2.50 3.50 3.45 oO 275 
Hydrants, 2-noz., 22.50 sees 22.50 23.00 21.04 22.65 21.75 22.75 22.48 5 22.00 
WE Sacpbecwccecdoheseavesud $1,067 $1,089 $1,107 ° $1,079 $926 $989 $365 $1,000 $1,024 $1,079 $1,128 $910 $1,079 $1,128 $1,004 $1,022 
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Wells, rock, 440 ft.; earth, 180 ft.$1,500 deen . : * MAS ieee pe ii $1,800 $1,200 
Pipe laying, 8-in.. .2,680 ft...... -21 voen ° ‘ * ‘ $0.17 $0.20 $0.25 21 $0.28 $0.25 $0.20 $0.20 $0.25 
* Be Si cee ccces .19 eves ‘ F .16 18 22 Isl, 19 oat 2 24 18 
“ * 4-in...9,820 ** ..... 17 cae ° ‘ ° ° me ts) .16 1” .16 17 is eT) 17 2 
Rock excavation . 30 cu. yds. 1.50 ison e . ee 200 150 1H 1.00 250 3.00 8.00 Lm) = 200 
Gee. eo ctineesewetvdcncsccqets $3,441 ‘g -+++ $2,046 $3,252 $3,035 $3,311 $3,494 $3,763 $4,475° $2,072 
Pumping station, ...........++. $2,300 “ane eee Gans esi «+++ $3,456 $2,761 $2,500 
Pumping machinery ............ 1,000" 1,212 . $1,200 $1,473" damn wait ésue eoce 1,360" 1,230 &NA) 
DUE Siccescvbcisccteccsshtec's 900) «1,210 1,200 1,562 coce $1,200 1 1,050 rere 
Gi Sees as ae $1.900 $2,422 $2,425 $2,450 $3,035 Salah: cidieeky Aelia ARE olde < sexe: ©: _.. $2,255 $2,280 ~ $1,870 
Stand-pipe ...... 16x100 ft... ...$3,200 i $5,689 $3,325! $3,600 $5,879 $4,495 *$3637° $4,000 $4,775 woes $3,925 $4,625 . $4,200 
Total caccccccce en nd coeweneas $18,858 one ceeve 


tra for setting valves and hydrants. 


TUNNEL.—Pittsburg, Pa.—The Pittsburg, Beltz- 
hoover & Knoxville ‘Ry. Co. is reported as receiving 
bids for the construction of its proposed tunnel, 3,600 
ft. long. James iM. Bailey, Pres. 


CONDUPDS.—Cincinnati, O.—Bids are asked until 
July 2 for constructing underground conduits for the 
fire department. Engr., J. A. Stewart, Johnston Bldg.; 
D. -W. Shedd, Secy. Fire Trustees. 

PUMPING PLANT.—-Brookiyn, N. Y.—A press report 
from Washington, D. C., states that plans and speciti- 
eations have been ee for a new pumping plant 
for the granite dry-dock at the navy yard in this city, 
estimated to cost about $40,000. ae 

BREAKWATDPRS.—Block Island, R. I.—B'ds are 
asked until June 2) for 20,200 tons of stone, 85,000 ft. 
of ~ sheathing, and 160 piles required for extending 
and building breakwaters, as stated in our advertis- 
ing columns. Edward P. Champlin, Clk. 

PLER.—Chariotte, N. Y¥Y.—Wiliam M. Robinson, of 
Charlotte, has been granted authority by, the Secre- 
tary of ‘War to build a pier 700 ft. into Lake Ontario 
at Ontario Beach. ‘The pier will be 14 ft. wide, and 
cost about $10,000, according to reports. 

WHARF RBEPPAIFRS.—Port Royal, 8S. C©.—Bids are 
asked until July 10 for repairing the main wharf and 
constructing and placing a crib at the naval station 
at this place. Address BE. O. Matthews, Chief of Bu- 
reau of Yards and Docks, Washington, D. C. 

DREPDGING.—Philade:phia, Va.—Plans are abou 
completed for the dredging of the Delaware and Schuy:- 
kill River channets, for which the counc’] has appropri- 
ated $225,000. It is stated that the principal work in 
the De‘aware River will be the removal of ledges. 

NAVAL SUPPLIPS.—Washington, D. C.—Bids are 
asked until July 2 for furn‘shing cement, brick, pipe, 


* Machine flange. ** Ordinary flange. 110 x 16, 814x12. 210 x 16,8x10. * 10x16, 9x12. * No foundation. * Wrought iron, $3,253. ® Crane & Co. 


CONTRACT PRICES. 


SEW PRS.—Plainfield, N. J.—The following bids were 
received June 19 for constructing an outfall sewer, as 
advertised in Engineering News; A. J. Gavett, Constr. 
Engr.; F. W. Farquhar, Consult. Engr.: 


a Sette ee 2. Qe 
ge Sei etigizar 
g ge8S2e Ces ex Ee 
BM $e BOS gee See Era 
co 5 ge g8 a oe SIME EE res 
mantities. ect cS tee oe eee 
SESSEESE? SeERaSS 
- >» oOo oe A eo @ 
2t-in. sewer: 
Under 8 ft. deep 885 ft. $1.28 $1.89 $1.60 $1.51 $1.65 $2.00 
Stew* * 50“ 1.30 1.89 1.73 1.71 1.80 2.30 
0" 12° “ 835 ** 1.50 1.89 1.85 1.91 2.65 3.00 
2“ 4‘ 6 §€6660 “ «1.65 1.89 2.60 2.21 280 3.26 
14“ 16 “* 690 * 1.90 1.89 2.20 2.50 3.50 3.60 
16 “* 1814" “* 2,770 ** 2.28 1.89 2.40 2.91 3.90 3.86 
Manholes: 
Under 8 ft. deep 1... 30.00 30.00 30.00 33.00 30.00 29.00 
8te1o* * 3... 32.00 30.00 35.00 37.00 32.00 33.00 
10 “12. « 2... 35.00 30.00 40.00 43.00 35.00 38.00 
7. oa 1... 36.00 35.00 40.00 49.00 45.00 43.00 
14.°10% 2... 40.00 35.00 40.00 59.00 50.00 48.00 
16 ** 18t4' - 6... 45.00 35.00 45.00 67.00 60.00) 50.00 
Y-brehs. 24-\n. pipe 7)... 2.30 4.10 1.75 3.00 250 4.27 
T-brehs, 24-ia. pipe, 100... 2.30 4.10 1.75 2.57 2.50 4.27 
Double 6x4-in. Y's. 100... .59 .59 .75 90 1.00 .75 
*G-in. pipe, ..... 400ft. .12 34 .D 19 20 .& 
4-in. underdrain.. 100 ‘ 10 28 .€O 132 .8 30 
6-in. Si, -- 100“ 12 324 .70 2 15 1S 
12-in. = 100 ** 1065 80 49 40 46 
**Concréte ........4,250 “ -20 .40 57 1.20 1.50 





* In extension connections. 


** Foundation and ‘ 
*** Washington, D. C. a 





$23,.0008 10,900 


* Chapman or Eddy. * Including $117 ex 


CAST IRON PIPE.—Washington, D..C.—The follow 
ing bids were received June 20 for a supply of cast iron 
Water pipe, as advertised in Kogineering News: 


20-in., 

20 in., 11-16 12-in., G@in., 

Bidder. ™%-in. in. %-16 in.7-16 In 

thick. thick. thick. thick 
Bi TR Weed ] Gi sicccsvcvses $21.70" $21.70' $21.70" $22.70" 
20F 20.0F 20.50" 21.50" 

Chattanooga Pipe & Fdry Wks. 21.60 21.00 ..... cain 
Warren Foundry & Machine Co. 23.20 23.20 23.20 23.20 
M. J. Drummond, New York... 22.00 22.00 21.40 21.40 

1 Cars. * Boat. 

WOOD PAVING.—Stevens Point, Wis.—J. BE. Rogers, 
Cy. Cik., writes us that the following bids were re 
ceived June 10 for the construction of 8,000 sq. yde. of 
cedar block pavement, to be laid on a foundation of 
2 ins. No. 1 hemlock es upon 1 S-in. stringers, 
plank amd stringers to be tarred, and 2.500 lin. ft. of 


stone curbing, excavating not included: 


Paving, Curbing, 


per aq. yd per lin. ft 

Jas. N. Fife, Oshkosh, Wis....... $0.81, $0.44, 

MeGrath& Anderson,GreenBay, Wis. 74, 39° 

Wells,Reichert & o, Ap >ieton, Wis. 68 “4° 
, MeCanl&Stevens,Chippewa Fils, Wis. -82 40 
Frank Wheelock (awarded contract) 68 44 

PUMPING ENGINE.—St. Paul, Minn.—Jobn Cau!- 


field, Secy. Comrs., writes us that the following bids 
— aoseves a 12 for a 5.000,000-gallon pumping 
engine; duty, 90,000,000; lift, 37 ft.; pump to b 
in the well plant: . deeiniee ee 
B. P. Allis & Co., Milwaukee (awarded contract s 
Robinson & Cary Co., St. Paul........ : oe: ea waded 1 
Deane Steam Pump Co., Holyoke, Mass.......... 10,770 
SPW PRS.—Ithaca, N. Y.—The following bids were 
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sewer commission June 22 for con- 
2 of the new system, contracts be- 


received by the 


structing section 






















ing awarded to Thos. Moore, the lowest bidder; bids 
fo> section 1, the outfall sewer, were rejected, and 
work will be readvertised; Ch. Engr., Henry N. Og 
den; Asst. Kngr., Kirk P. Crandali: 
er" : 5 Ss ;o 
- - 26 8S 
5 oz ep ws 
Quantities & S ao * a ee . 
rs oon ° 
- Aae 252 a5 
i g28 5§ bea 
ane. Ce SA% 
G to 8 ft $990 8 2. $2.618 
8 i+ 2,381 | 5,74 
4 18 , 
Furnishing pipe: be 
2t in .- 1d ft..3,008 
i” Y's ‘ opeecons Bae 
20 in :. -, OOO ft. .1,267 
0) Y's se ° 
1S in ju ft.. 
12 Y's 
16 in 
210 Y's ° 
1m in 2 imo ft 
120 Y's : oped 
12 in 3,020 ft.. 
144 Y's Bites v4 
Ww” in es 2,115 ft 444 
S4 i's . bes ° 42 
laying pipe: 
24 in 1,760 ft. 2 2,429 
2u 26 
1s 3s 
_. 12 
im 1Xs 
13 11 
Ww: uu 106 ie 2 s 5 
Manholes: 
6 to 10 ft ; 10. .1,.080 1,280 1,000 1,000 1,400 1,066 
ww 1s 24 48 1,200 720 720 1,200) 1,068 
Iron 17,000 Tbe. 1,100 120 GSO 125 40 $2. 
Siphon, et 3.646 1,851 2,055 3,020 2,513 1,155 
LAYING PAVING BRICK AND GRANITE 
BLOOKS.—Wihningion, Del.—Harvey J. Wiley, Secy. 


S$ us that contracts were awarded last 
To C. H. & H. ©. Simmons, for lay 
7 per sq. yd. for sand jo.nt 
laying granite blocks, at 
hot tar and gravel joint 


St. Dept., writ 
week as follows: 
ing vitrified brick, at 7 cts 

finish; do Lynn & Phillips, fo 
3 cbs, per sq. yd. for pitch of 


finish; to Keby PL. & Wim. Davis, for biying graniie 

blocks, at 28% ets. for gravel joint finish; all belng 

res_dents of this city. - 
METAL MARKET PRICES. 

LALD.—New York: 3.27 to 3.3 cts. Chicago: 3.1 to 
%.2 cts St. Louts: 3.07 to 3.1 cts. 

FOUNDRY AND PIG IRON.—New York: $10.50 to 
$12 Pittsburg: $10.50 to $11.25. Chicago: $10.25 to 
$11.00, 

TRAOK MATPRIAL.--New York: Angle bars, 1.1 to 


1.25 ets.; spikes, 1.5 to 1.65 cts.; track boils, 1.85 to 2 
cts. with square, and 2 to 2.1 cts. with hexagon nuts. 
Chicago: angle bars, 1 25 to 1.35 cts.; spikes, 1.8 to 1.85 
ets.; track bolts, 2 cts., with hexagon nuts, 









RALLS. New York: $24 at eastern mills and $21.75 
at tidewater; o!d rails, $12.50 to $13 for iron, and $10.50 
to $11 for stee!; steel rails, tit for relayin $15; ight 
rails, $20 to $21; girder rails, $24. = 22 for 
standard sections of 40 Ibs, and over; light se 
tions; old rails, $12.50 for iron and $10 for steel. 


Chicago: $23 for standard sections; $25 for Lght sec- 
tions; old rails, $13 to $14 for iron, and $38.50 to $12 
for steel. 

STRUCTURAL MATBHRIAL.—New 
to 1.5 ets.; channels, 1.35 to 1.5 cts.; angles, 1.2 to 1.35 
cts.; tees, 1.4 to 1.6 cts.; universal mill plates, 1.3 
to 1.85 cts.; steel plates, 1.2 to 1.3 cts. for tank, 1.385 
to 1.45 cts. for shell, 1.5 to 1.65 cts. for flange, 
to 2 cts. for ordinary firebox, 2 to 2.5 cts. for 
motive firebox. Pittsburg: beams 1.3 to 1.7 cts.; - 
nels, 1.3 to 1.7 cts.; angles, 1.2 to 1.25 cts.; tees, 1.35 
to 1.4 cts.; universal mil) plates, 1.25 to 1.3 cts; steel 
ylates, 1.3 to 1.4 cas. for tank, 1.4 to 1.45 cts. for shell, 
Pts to 1.5 cts. for flange, 2 cts. for ordinary firebox, 
and 2 to 4 cts. for locomotive firebox. Chicago: beams, 
1.55 to 1.6 cts.; channels, 1.55 to 1.6 cts.; angles, 1A 
to 1.5 cts.; tees, 1.65 to 1.7 cts.; universal plates, 1.5. 
to 1.6 cts.; steel plates, 1.55 to 1.6 cts. for tank, 1.7 
to 2 cts. for flange, 2.1 to 4.5 cts. for firebox. 

IRON AND STEBL.—The New York “Journal of 
Commerce” reports that American pig iron is selling 
very fairly 'n moderate-sized lots for prompt and near 
future delivery, but transactions on a large scale are 
few and far betwee as consumers are disinclined 
to stock up ahead largely at present prices, Upon the 


York: beams, 








loco- 
chan- 





Ae 


) 








whole, the market is firm, dnd iron for delivery dur- 
ing the next two months is offered with some re- 


Old material, car wheels excepted, is sparing’y 
es are moderate in nearly all quar- 
ters. This, along with fair demand, keeps prices very 
firm, particularly for rails and w rought scrap. Buyers 
of steel rails are not at all numerous in this locality, 
and those who are negotiating do not appear anxious. 
The combination price for sections above 45 lbs. per 
and manufacturers affirm 


serve. 
offered, since supp 


yd. is kept at $24 at mill, 
that no concessions, indirect or otherwise, are being 
made. Light sections sell at $24 to $26 at mill, Gir- 


der rails are in steady demand, and it is difficult to 
secure promise of delivery within ninety days on new 
orders. In other manufactured steel and iren a fair 
amount of business is passing, but there is not the 
shap to operations that was a prominent feature in 
some departments a short time ago. Prices are quite 
firm all along the line. 








INDUSTRIAL NOTES. 


BLANGHARD & MARSDEN, of Hazleton, Pa., have 
organized a company to contract for sinking artesian 





wells. 

THE PENNSYLVANIA STEBL CO., of Steelton 
Pa., has the comract for seven bridges on the Pitts- 
burg & Eastern R. R 


THE BARBBPR ASPHALT PAVING CO., of New 
York, N. Y.. will erect a mill, office and storehouse in 
Detroit, Mich., for its paving work in that city. 


ENGINEERING NEWS. 


THE SMEDLEY MFG. CO., of Dubuque, Ia., is build- 
ing a pumping engine ef 3,000,000 gallons daily ¢u- 
pacity for the E_ghth St. pumping station of the water 
company. 

THE LINDEN STEEL CO., of Pitsburg, Pa., will 
have receiver's certificates issued to the extent of $30,- 
vvU, by perm ssiou of the court, and it is stated that this 
will enable the works to be kept in operation. 

THE MICHIGAN Plr& ©O., of Bay City, Mich., re- 
ports that it has a contract to supp.y the New Eng- 
iand Telephone & Telegraph Construction Co. with a.| 
the creosoted wood conduit which it will lay this season. 

THE WWBSTINGHOUSE MACHINE CO., of Pitts- 
burg, Pa., has voted to increase its bonded debt $350,- 
WOU to pay for the construction of the new shops at 
Kast Pittsburg, Pa. Business is reported to be good. 

THE MONMOUTH MINING & MFG. ©O., of Mon- 
mouth, Ill, has been awarded the contract for furnish- 
ing the sewer pipe for the new sewerage system at 
Sterling, dil. Geo. F. Miller & Co., Ottawa, HL, are 
the contractors. 

Cc. W. FISHDPR & CO., of Boston, Mass., state that 
they have been awarded the contract for the 1,600 tens 
of cast iron pipe for the new water-works at Yarmouth 
and Mechanic Falls, Me., now being constructed by W. 
H. Hayden, of Bath, Me. 

THB BERLIN IRON BRIDGE CO., of East Ber%n, 
Ooun., has extended its main shop 126 ft., and is erect- 
ing a new forge shop 300 x 60 ft. Several new ma- 
chine tools have been put in. The company has con- 
tracts for a large number of mili build.ngs, machine 
shups, boller houses, etc. 

THE BOSTON ORE MACHINERY OO., 186 Summer 
Si., Boston, Mass., states that it has an order for 25 
of its new rock and ore crushers for a mining company. 
It is also introducing a new concentrator. Geo. B. 
Thayer is the company’s General Manager. We shall 
describe the new rock crusher shortly. 

THE NATIONAL SWITCH & SIGNAL CO., of 
Baston, Pa., states that it has received an order rrom 
the National Docks Ry., Jersey City, N. J., for six 
complete interlock.ng plants, with a total of 152 work- 
ing levers. it has also been awarded a contract for 
ut plant of 32 levers on the Brooklyn Elevated R. R., in 
Brooklyn, N. Y. 

JAMES STEWART & CO., of St. Louis, Mo., con- 
tractors, report that they have a contract with the 
Gramercy Co. to build, at Gramercy, La., 45 miles from 
New Orleans, the largest sugar refinery in the United 







States, having a capacity of 25,000,000 dbs. per year. 
They have also contracted with the Ind‘ana ‘Distifing 


Co. to build Its second large distillery at Terre Haute, 
Ind., which, it is said, will be the largest in the United 
States, 

KBLLUY & ATKINSON, 1105 Security Building, Chi- 
eago, LiL, are completing the erection of a large coal 
dock of 400 ‘tons capacity for the Ohio Coal Co., Du- 
luth, ‘Minn. J. W. Kelly is in charge of the work. 
They have recently taken down the three steel mills 
at Belleville, D1., fonmmerly owned by the Valley Steel 
Co., and re-erected them at Alexandria, Ind., where 
they become the property of, and are to he operated 
by, the Union Steel Co., of Alexandria, Ind. 

THE MOORE ‘MING. CO., of Buffalo, N. Y., reports 
that this month it has leased sewer machines to James 
Connolley, of Cleveland, O., for use on the Wilson Ave. 
sewer; to J. H. Roche, of Chicago, for his sewer con- 


tract in Sheboygan, Wis., and to Clement & Co., of 
Ningara Falls, N. Y. This makes two machines in use 
by the last-named firm. The company has also re- 


ceived orders from Dwyer & Huntington, of Buffalo, 
N. Y., for two hoisting engines for use on ‘their grade- 
crossing contract. The Moore sewer trench machine 
was described and illustrated in our issue of Dee. 6, 
18MM. 

THE BURPRRFALO FORGE CO., of Buffalo, N. Y.. 
reports that it is introducing large numbers of steel 
plate fans of special construction to be used for brick 
drying purposes, utilizing the heat from the burning 
kilns. It has large fans for such service ‘n use at the 
yards of the May, Purrington & Bonner Brick Co., 
Weber-Labahan Brick Co., Jefferson Brick Co., B. F. 
Weber, and others, and has obtained patents upon 
this improved apparatus, and also upon the special ar- 
rangement and application for drawing heat from one 
kiln to another for cooling purposes. The Oakland 
l’ressed Brick Co., of Sansovilie, O., has an apparatus 
of ‘the latter kind and proposes to use it also for dry- 
ing. 

THE BROWN HOISTING 
CHINE CO. and the ELWELL-PARKER ELEOTRIC 
©O., avith main offices and works at Cleveland, 0O., 
have opened a general Western office at 1528 Marquette 
Building, Obicago. F. G. Tallman, Manager of the 
Pittsburg offices of these companies, and late Manager 
at Pittsburg for the crane deparniment of the Yale & 
Towne Mfg. Co., will also have charge of the Chicago 
office and will be assisted by Frank B. Ward, Inte res- 
ident engineer of the Pittsburg Testing Laboratory, 
and for several years head of the firm of Frank Ward 
& ©o.,_ inspecting and consulting engineers. The 
Brown Hoisting & Conveying Machine Co., in connec- 
tion with its hoisting and conveying machinery and 
crane business, has recently purchased the crane bus:- 
ness of the Yale & Towne Mfg. Co., as already noted 
in our columns. The Biwell-Parker Electric Co. of 
America, which is the American branch of the well- 
known English firm of the same name, is making a 
specialty of heavy electric machinery and large plants. 

NEW COMPANTES.—Globe Steam Heater Co., North 
Wales, Pa.; $45,000, with $4,500 paid in; Treas., Frank 
M. Dampman, Philadelphia, Pa.; Director, Hosea K 
Kreibel, North ‘Wales, Pa. 

Union Boiler ube Cleaner Co., Pittsburg, Pa.; 
$5,000; Treas.. Wm. E. Frick, Pittsburg. 

Erie Foundry (o., Rochester, N. Y.; $12,000; Frank 
H. Clement, J. Elwood McKelvey and R. J. McKelvey. 

Standard Guard Rail Fastener Co., Lancaster, Pa.; 
$10,000, with $1,000 paid in; Treas., John Hertzier. 


& CONVBYING MA- 





Arnold Automatic Fire Escape Co., Omaha, Neb.; 
$100,000; D. J. Arnold, EB. D. Pratt and J. G. Carte- 
lyon. 

Liberty Building Co., Rochester, N. Y.; $40,000; 


Hiram W. Erickson Perkins and J. Foster 
Warner. 

Coffeyville Piumbing & Drilling Co., Coffeyville, 
Kan.; $1,000, with $500 paid in; M. A. E. Patton, J. 
H. Keith and Elmer’ Joyce. 

Pennsylvania Subway Co., Camden, N. J.; $1,000,000, 
with $1,000 paid in; Daniel McCormick and Martin J. 


Sibley, 
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Grimes, gf Philadelphia, Pa.; Emil J. Dodelin, of « 


den) 'N. J. 
Keystone Varnish Co., Long Island City. \ 
000; ‘Theodore T. Lines, gt Fiushing, N. Y.: Ne 
i > estfield, N. J., ‘ § ; 
of Brooklyn, nT and ‘Randall O. Wa); 
tulf Coast Contract Co., (New York, N. Y.: $2 5, 
Qo0, with $0,000 ald in Ww. E. Merritt, of nt 
-; Erie T. Orr, New York, N. Y., ; ? 
— of Boston, Mass. er O98 F. 
C, J. Field Co., New York, N. Y.; $4,000; electr 
engineering; Cornelius J. Field, of Brookiyn, N. \ 
Frank Bourne, of Mount Vernon, \N. Y.; John’ W. ¢: 
more, of New York, N. Y. nl 
Central American Development Co., San Francis, 
Cal.; $1,000,000, with $18,¢ paid in; ©. T. Thoms 
and A. Ballin, of San Francisco; F. ‘A. Woodworth ‘ 
M. Casin, of Santa Barbara. 7 
Pacific Refining & Roofing Co., Grayson, Cal.: Siu 
000, all paid in; refining asphalt for rooting, pay 1 
ete.; W. J. Watson and J. H. Hendy, of San Fra, 
eisco; Aaron Schroyer, of Oakland, Cal. 


PROPOSAL ADVERTISEMENTS 
LAST WEEK. 


Engineering News of June 20 contained 112% ins 
of proposal advertisements, every advertisement pul) 
lished having been sent to this office by an oflicia 
with an order for its insertion in our columns. Thy 
work thus advertised was as follows: 

Bids clos: 
Riprap stone, Tompkinsville, N. Y......... June 22 


Furnishing fire-box boilers, Boston, Mass. .June 2v 
Asphalt or brick paving, W’msport, Pa. .June 25 
Constructing 17% m. of the T.,L.E. & P. Ry.June 25 
Metal work, Round Island L’t Station, Mich.June 26 
Erection of Round Island Light Station. .June 2 
Furnishing cast iron pipe, Brooklyn, N. YuJune 26 


Furnishing sewer materials, Brunswick, Me.June 27 
Constructing water-works, Monaca, Pa......June 27 


Constructing sewers, Brunswick, Me...... June 27 
Boiler and stack, Asbury Park, N. J...... June 2S 
Stand-pipe and foundations, Maywood, IIl..June 2s 
Pumping engine, Asbury Park, N. J...... June 2S 
Constructing 40 miles of the T., H. & B. Ry.June 20 
Constructing sewers, Grinnell, Ia.......... July 


1 
Furnishing lead pipe, Syracuse, N. Y....July 1 
Constructing sewers, Winnetka, Ill........July 1 
Constructing sewer, Dolgeville, N. Y...... July 1 
Constructing water-works, Memphis, Mo..July 1 
Constructing water-works, Elkhorn, Wis. .July 1 
Water-works, Cornwall-on-Hudson, N. Y... a 
Water-woftks, Rockville Center, N. Y.....duly 6 
Constructing sewers, East Orange, N. J.. S 
Macadamizing roads, Richmond County, N.Y.July $ 
Furnishing plate girders, Syracuse, N. Y..July 8 
Steel water tank, Cincinnati, O......... -- July o 
Constructiag reservoir, New York, N. Y..July 10 
Street lighting, also for erecting an electric 

light plant, Knoxville, Tenn............ July 11 
Brick paving (2 advts.), Waukegan, Ill....July 15 
Plans for art building, Philadelphia, Pa....OQct. 1 


RESULTS OF A TRIAL. 
Sterling, Ill., June 17, 1895. 
Engineering News Publishing Co.,; 
Tribune Building, New York City. 
Gentlemen: 

I enclose list of bids received June 13 
for the West Broadway sewer. In this connec- 
tion I beg leave to inform you that our city realized 
this time as never before the benefits of advertising 
its work in the Engineering News. We did not aid- 
vertise for bids in any paper except the News, and 
had time for but one insertion in that, and yet I re- 
ceived 112 applications for specifications, and we re- 
ceived 17 bids, while twice that number of bidders 
were on the ground. 

Yours truly, 
J. F. Barrett, City Clerk. 


CONTRACT WORK 


of all kinds, and in any section of the United States 
or Canada, should be advertised in Engineering 
News, which is probably read by a greater number 
of prominent contractors each week than are any 
other five papers in this country. 
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Street Names. 





84 WEST BROADWAY, N. Y. Varnish Makers 


Railway Station Names. 45 OUnege x d Easinver 
: as 3 =| D) CG = eee mouaone._ s.oon, 041 CAQO 
| PACIFIC i a aan ede wleee | Pp Al NT Clayton 
ta Mie Keats Spin || seams FAI’ “| Air Compressors 


Simplest and Most Reliable Siphon Made. ; Hemlock, Tamarack and Cedar; | eon ait puRPOSEs AND PRESSURES 

| ae er Room 613, 84 La Salle St., Chicago. RAl LW AY T | ES suitable for Steam and K tlectric Catalogue FREE on Apptication. | 
DeseronTo, | (Clayton Air Compressor Works, 

| R HOADS- -WI Crees S ™ The Rathbun Co. *y ONTARIO. 26 CORTLANDT ST., NEW YORK. 


a“ Dr, J. H. MCCARTNEY, President. GEORGE. WELDON, Vice-Presiden 
FIELD-WARING and YETEY T. A. SMYTG, Secretary DODUSON, Culer Sugineer 


Aulomati¢ Siphon, AUTO-PNRUMATIC™ RAILWAY SIGNAL oo Chicago Ofice, 


PNBUMATIC POWER. 


FLUSH TANK 00., Richmond, Ind. Plans and Estimates Made for Entediocking, and Block Signal Plants. 


: 
| 
ire 
ve 
| 


/ Ff. E. MARSLAND, _ “winks ©o/.. 
ENAMELED SicNs| {| BLACK =©>WARD smiti & co.. 
i 





















We have now on sale at our 
















Chicago, 178 Lake St. Makers of McOAMTDpliance for compelling obedience 10 siguals. ™” “™ °H¥01 1636 The Monadnock, a stock of 
414 ELLWANCER & BARRY BUILDING; ROCHESTER, N. Y. | publications comprising almost all 
—— Te unin > 
ay —OF ALL KIND the 
WAR REN For MINING, LOGGING, PLANTATION 
CONTRACTORS & RAILWAY USE. 
SHEFFIELD CAR CO., Standard Books 
25 OAK 8T., THREE RIVERS, MICH. 
FIL ; ER Patent Putty.ess Gheee on Stee! sars, with |}on Engineering and allied subjects. 
SKYLIGHTS, ieee esl teotecion pe gs used oa all principal = These may be examined at any time 
es. ATALOGUE, se ay > 6] ec é 
CE erent: Syeremeenl GLASS ROOFS JOSEPHUS PLENTY by engineers who can call at the 
Combining the advantages of ° 148-166 Randolph Ave., JERSEY CITY, w. J.| 5 CDS eers eer ‘ 






oftice. it will probably be found 


So" SEDIMENTATION, | rR ANSO M E'S convenient by 
corengtnessaccg mimwere. (MONOLITHIC CONCRETE CONSTRUCTION} Engineers in the West 
ee ee For Sewers, Water Pipe, Electric Conduits, Etc. 


CUMBERLAND MFC. CO. to send their orders direct to the 
BOSTON, MASS, . CANAL AND DITCH LININGS. Chicago office, where they will be 


RANSOME SUBWAY COMPANY, promptly attended to. 
PARK PAV AVI NG CO. _____737, MONADNOCK BLOCK, CHICAGO. acorn 

The Cleaning and Sewerage of Cities ENGINEERING NEWS PUBLISHING CO., 
VITRIFIED FIRE BRICK PAVEMENTS ae Thoroaghy a pei ar Work is Now for Sale. Itis, with-}| T%¢ Monadnock, Tribune Building, 


t doubt, th t Useful Work oa os = “a _— can be procured, and the one that 
ang Oe Bem oA Tah Bult | [As da hrs Pace Boe 3 CHICAGO. NEW YORK. 
4 


mas LOOMIS Se seme FILTERS FLANGES. 
Emery Ss ae FILTER CONTINENTAL FILTER CO. 


Soft Stee! Weldiess Flanges, 
The Tanite ¢ Co,, See 44 & 45 Wall St, W. Y. City. 







































































SOLID STEEL INCOTS, 
Dwel 


Suitable for High Pressure Steam, 
1 West Pearl Street. PSS ee Protected by the Important “ue CON QONTINEN TA 1, is the sim a, 


Forged and Rolled from 
Vater or Gas Lines, 
vill Wate -Works. ane, Fac- 
New York, 161 W: Pa., U. S.A. oe ey iewe and age eter oe ee 
Hamilton, eis Compartment Washing Patent. 





For details as to prices, etc., address 
ccessive or Simultaneous Washing. Send fer Pamphlet, Prices and Testimenials. 


WATER. ‘WORKS FILTRATION 


PRESSURE AND GRAVITY FILTER PLANTS. 


Ca pacity Unlimited. Results Guaranteed 


N FILTER COMPANY, 


ee eee ST. LOUIS, MO. 
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ii 


H. 8. ADAMS, Cictt ROOM -— EXCHANGE BUILDIN 


Street and Highway Lay-out, Construction and M 


Maintenance » Specialty. 





JOHN W. ALVORD, MO Tie ROOKERY, CHICAGO, : 


Water Supplies, Sewerage Systems and Municipal Work. 
MM, Am. Inst. BE. EB 
B. J. ARNOLD |. 


ric Railways, Power Stations and Transmission Plants. 
SUITE 1541 MARQUETTE BUILDING, CHICAGO. 





.» Consulting Electrical 





WM. A. AYCRIGG, Consulting Engineer, 102 CHAMBERS ST., NEW YORK. 


Designs and Estimates for Bridges and Roofs. Inspection of Structural Iron and Steel. 


CITTLE FALLS, NY, 





STEPHEN E. BABCOCK, 
Water-W orks and Sewerage. 


WILLIAM S. BACOT, Civil Engineer, M. Am, Soc, C. B., 
OrFice: No.1 BROADWAY, NEW YORK. Room 85 
Specialties: Hydraulics. Water-W orks and Sewerage, Telford and leocadens Roads. 


THE BARTLETT ENCINEERING CO., Civil and Sanitary Engineers, 


1367 BROADWAY, cor. Gates Ave.. BROOKLYN, N.Y. TEL. 1961 WILLIAMSBURG. 
Surveys, Roads, Water. Works, Sewerage, Bridges and Iron Buildings. 


HENRY T. BEACH, Civil 
NO. 42 WHITE MEMORIAL BUILDING, SYRACUSE, N. Y. 
P. 0. Box 376. 


ELBRIDCE H. 


W. Am. Soc. C. k., Hon. M. Mcnt. Soc. C. E., Late Chief Engr, Pac. Ext. Great Nor. Ry. 
Railroads, Mines, Irrigation, Reports, Plans, Estin ater, Surveys, Construction. 














Civil Engineer. 
BECKER oc ‘0K BUILDING, CHICAGO, ILL. 


ADOLPHUS BONZANO, Late Vv. P. and Ch. Eng’r. Phoenix Briage Co. 


THOMAS C. CLARKE, Late of Clarke, Reeves & Co, and of Union Bridge Co. 
Design and build all structures of steel and iron; also deep foundations. 
ADDRESS 44 BROADWAY, NEW YORE. 





Tuomas H. GARRETT. ANDREW A. BLaIR, 


BOOTH, GARRETT & BLAIR. 
Department of Physical Testing and Inspection. 
PHYSICAL LABORATORY AND OFFICE, 406 LOCUST ST., PHILADELPH1a, 


G. BOUSCAREN, Consulting Engineer, 
MITCHELL BUILDING, CINCINNATI, O, 


sucveys, Construction and Inspection of Railways, Long-Span Bridges and Roofs. Structural Wor! 
of iron and Bieel. Water-Works, Irrigation, Drainage and Sewerage Systems. = 


OuARSES C. BROWN, Consulting Engineer, INDIANAPOLIS, IND. 


pecialty: Municipal and Sanitary W ork; Sewerage, Drainage, House Drainage, Paving, 
Water or-W orks, Sanitary Investigation of \\ ater Supplies. 


FREDERICK H. Lewis. ° 
Established 1836, 











WM. H. BRYAN, Mechanical and Electrical Engineer, M. Am. Soc. M. E. 


W ater- W orks, Miostete Fans. apwer « and Power Plants; Steam Heating; Shop and Tool 
E nation: ests an 
Design. Examinations, Tests ni ER BUILDING, ST. LOUIS. 


E. M. RUTZ & CO., Limited, Architects and Engineers, 
No. 132 FIRST AVE., PITTSBURGH, PA. 
Specialties in Architecture: Pubtic and F ireproof Buildings, Prisons, Jails, Hospitals. 





| Factories, Water-W orks. 


w. W. CHURCHILL, Sanitary, Civil and Topographical Enyineer, 
ROOM E, ASSOCIATES BUILDING, MILTON, MASS. 


M. Am. S.c. C. 


FREEMAN C. COP PIN ee a erHEET. BOSTON, 


53 D> 
Civil and Hydraulic Engineer, 


MASS, 
Water-Works and Sewerage 





THE LOUIS K. COMSTOCK CO. 
Electrical Engineers and Oontractors 
437-38 MONADNOCK BLOCK, CHICAGO, 


LBY, 
d. A. OO GIRARD LUILDING, PHILADELPHIA, PA. 
Inspection of Bridge and Building Material and Rails. 


Branch Office: Baden Bidg., Detroit, Mich 








Cc. B. & W. H. COLBY, Inspectors of Structural Iron and Steel, 
328 CHESTNUT 8T., PHILADELPHIA, PA. 


Consulting Engineer, 
JOHH 4 ve Bnky Bidg.. COR. DEARBORN AND VAN BUREN 8TS., CHICAGO, 


Water Works, Street Railways and Sewerage, 











THEODORE COOPER, Consulting Engineer, 
35 BROADWAY, NEW YORE, 
Bridges, Viaducte, Buildings, Marine Piers, Foundations, Eto. 





WM. W. CREHORE, ‘Consulting Engineer, Assoc, M. Am, Soo, OC. EB. 
39 CORTLANDT STREET, NEW YORK CITY, 
tmrmages and Buildings. Designs, Supervision, Inspection. 





.- CRELLIN 
CRELLIN & LOVELL, Civil and Consulting Engineers, 
808 EQU \TABLE BUILDING, DES MOINES, IA: 
Designers and Builaers of Bridges, Steel Buildings, Water-W orks and Sewerage Systems 
Examination and Reports made on propos¢d or existing Structures, Water Supply, ete. 


W.D. Lovetu. 





4. JAS. R. CROES, Consulting Engineer, M. Am. Soc. C. E.; M. inst. C. E., 


MORRIS BUILDING, 68 BROAD 8T., NEW YORK. 
Examinationsand Reports Made on Pro, rojects for Water Supply and Sewerage of To 


Rapid Transit 
and River Improvements. Plans and Specifications Prepared and Work of Constructio : : 


juperintended 





URRAN & HUSSEY, Engineers and Contractors, 
ROOMS 307 & 308, 101 FIFTH AVE., PITTSBURG. 
Water-W orks, Bridges, Roof Trusses, Street Railways, Tunneling, Erection, Inspection. 





LEWIS K. DAVIS, Consulting Engineer, 
MANHATTAN LIFE BUILDING, BROADWAY, NEW YORK. 
WESTERN OFFiCK: 75 MONUMENT PLACE, INDIANAPOLIS, IND, 
Electric Railroad Properties, Power Plants and Water-works. 





F. A. DUNHAM, “ivi and Consulting Engineer, 


109 PARK AVE., PLAINFIELD, N, J. Telephone 87-F, 
Se werage, Pavements and General Municipal Knginer ring. 





FRANK L. FULLER, Civil and Hydraulic Engineer, M. Am, Sve, CO. E., 
ROOMS 35, 36, 12 PEARL ST., BOSTON, MASS, 
Special attention given to Water Supply and Drainage. 





J. T. FANNING, Consu/ting Engineer, M. Am. Soc, C, E., 


330. HENNEPIN AVE., MINNEAPOLIS, 


MINN, 
Pianse for Public Water Supplies, Steam and Hydraulic Powers and Electric Power Trane 
8 








DIRECTORY 


Specialties in Engineering: Bessemer and Open Hearth Steel Plants, Rolling Mills, 





OF 1 ___ ENGINEERING NEWS DIRECTORY OF ENGINEERS. 


PITTSBURG Mmmm er es LABORATORY, Ltd. 
Geo, H. CLapp, Chairman. ALFRED E. Hunt, V fee-Chatrman and Treasurer 
Metallurgical Engineers and Chemists, 
116 WATER ST., PITTSBURG, PA. 
ee Ee: of Sein ane of ov of Bho 3 Bridges and other structures 
Care, Shop Wor Erec' Qi 
Chemical A and Physical Teste of ail kind Mion at Bridge 8110, 
Agents for Tinius Olsen vm Co,’s Testing Machines: Thacher’s Slide Rules. 


WILLIAM P. FIELD, ©! Engmeer, 


PRUDENTIAL BLDG., BROAD COR. BANK ST., NEWARK, N. J. 
$1 UNION SQUARE (WEST), NEW YORK. 
Foundations, Roofs, Buildings. Bridges, Railways and Railway Structures. 


G. W. G. FERRIS & CO., Cini Engineers, 
Inspectors of Structural Iron and Steel. PITTSBURG, PA. 


EDWARD FLAD, Consulting Engineer, 4. Am. Soo. OC. E., M. Am. Soc, M. Ez. 
118 LACLEDE BUILDING, ST. LOUIS, MO. 
SPrciatTizs : Hydraulic and Work 8, Plans, 


WOLCOTT C. FOSTER, Civil Engineer, 
52 BROADWAY, NEW YORK. 


HENRY COLDMARK, 2. Am. Soc. C. E., 
on SAL BUILDING, CHICAGO. 
SPECIALTIES: Bridges, Senin, oom Buildings, Masonry Construction, Deep Borings. 


neniauestheichaginmandnemaenanetan aaa 
SAMUEL M. GRAY, Consulting Engine<r for Municipal and Sanitary Work. 
174 WEYBOSSET ST., ooms 413 & 414, PROVIDENCE, R. 1. 


Jo C. GUILD. 
OFFICE AND LABORATORY: 90, 21 AND 28Kevstone Brook = 
GUILD & WHITE, éngineers and Chemists, 
CHATTANOOGA, a 


GUTHRIE & ROGKWOOD Cm! Eng 
n meere. 
eevee pang gle SL TAA 
jurveys, 8, estimates and supe ndence of construction for water-work: 
bridges. palisontn, 4 docks and foundations. ee eee, 
W. P. HARDESTY, Civil and Bydraulic Engineer, 
612 AND 613 PROGRESS BUILDING, SALT LAKE CITY, UTAH. 
__Surveys, Maps, Plans, Ketimates and Reports for Irrigation and Water Power Projects. 


JAMES H. HARLOW & CO., 
TIMES BUILDING, PITTSBURGH, PA. 
consulting engineers for Water Supply and Sewerage. 


Jacos A. ero. Western Soc. of Wa.ace C. Evans, Mem. Illinois Soc. of Eng. & Surv 


HARMAN. a EVANS, “Consulting and Cwil Engineers, 


Designs f 4 Reports 100, ¥: M ecita eee eee Bridges, Lan 
orts on or’ wer: stems, Paving, . 
Engineering Investments. Railroad. Topographical ana n-site Surv: Be ~— " — ¢ Drainage ana 


ROBERT L. HARRIS, Consulting Civil Engmeer—Railways, 
M, Am, Boo, OC, E.3 M. Inst. ©. E., 1 BROADWAY, NEW YORK, N. Y. 
. Examinations, Heports, ote, plese. vote: iSeeieee. — ing bd se QOICRBAND, eto, 
so” ews” " » for 
Seat Raitwas ews.” sa a ways (See 


HEDENBER W. R. Kinsey, C, E. 
H EL D E NBERG & XK i INSEY, Consulting and Constructing Civil and Sanitary Engrs. 


DOWNING BUILDING, 106 FULTON ST., NEW YORK. 
Surveys, Sewers, Water-works, Roofs, Bridges, Plumbing. 


Civil and Sanitary Engineer, 
RUDOLPH HERING, ¢ C. E., M, Inst, Ca ze Can, Soo, C, E. 
277 PEARL STREET, NEAR FULTON, NEW YORE. 
Designs for Water Supply and Sewerage. Construction Superintended. 


HIGGINS & KILLMAR, Consulting Engineers. 


UNIVERSITY MAIN BUILDING, 25TH & NORTH STS., 
OFFICES Berea te CLAP? BLOG } DES MOINES, 1A. 


Water-Works, Sewerage Systems, Structural Iron Work, Bridges, Inspection, Surveys, 
Plans. Estimates and Archiiectural Kngineering. 


R. W. HILDRETH & CO., 


* HILDRETH,” Civit and Inspecting Engineers, 


New York. 50 BROADWAY, NEW YORK. 
Examinations and Reports, aie, < buildings, { Plans and Specifications, 
Surveys and E-timates, Piers, Doc Etc. Superintendence, 
NSPEC TION, 
Materials and Manufacture, Structural Iron and Steel, Locomotives, Cars, Rails, Engines, 
Boilers and Miscellaneous aaeert, Materials and Supplies. 
Representing THOMAS NASH & SON, Inspecting Engineers, Sheffield, England. 


“em. Am. Soc. M. ‘Assoc. Mem. Am, inst. &. i. 
GEORGE HILL, C.E., © 


ROOM 714. 44 & 46 BROADWAY. ‘NEW YORK CITY. 


Rene 
R. HINCHLIFFE & Co » Consulting Engineers, Mechanical Experts, Contractors, 
1004 CHICAGO TITLE & TRUST BLDG., CHICAGO. 

SPECIALTIES: Framed Structures and Foundations anda Machinery for Special Purposes, 


Plans and S$ — 
HOCE & WHITE, Civil Engineer aSeon Cc, E. ef © Waite, City Engineer. 


CITY BUILDING, WHEEL! 
Mines, Bridges, Town Sites, Water- Works, Sewérage Osa Pavements. 


J. W. HOWARD, C. E., Consulting Engineer, 1 BROADWAY, NEW YORK. 
Street Construction and com ment. oe all kinds. pegerte on As ge and 
Bituminous Deposits. alae and Uses. English, German, French, I 


D. J. HOWELL, Civil Engineer, 
NATIONAL UNION BLDG, (918 F St. N. W.), WASHINGTON, D. C. 


WM. R. HUTTON, Consulting Engineer, 
35 BROADWAY, NEW YORK CITY. 
Water-Works and Water-Powers. River and Harbor Works. Ratllways. 


WILLIAM S. JOHNSON, Civil and Sanitary Engineer, 
40 CLINTON ST., BROOKLYN, N., Y. 
Water-Works, Sewerage, Plumbing and Ventilation. Examinations and Reports made 
GUSTAVE KAUFMAN, Mem. Am, Soc. C, E., Civil and Contracting Engineer 


ot BARRON BUILDERS. © Pup teeuns. PA, 
Foundation, et uildings, Bridges, W 


JULIAN KENNEDY, Consulting and Contracting Engineer, 
ANDERGRIFT BUILDING, PITTSBURG, PA. © 
Sunnemnve toll Opsintooetis eseht Wrestias teed ae iawn Sleabdbeny 





ifications and Superintendence. 





ABTHUR J. Rockwoop, C. E. 











R. W. HILDRETH. 
Cable Address : 


ALFRED LIEBMANN, 











Blast Furnaces, 
Gas Producers, etc. 


WYNKOOP KIERSTED, Civil Engineer, M. Am. Soc. CO, Z., 
58 WATER-WORKS BUILDING, KANSAS CITY, 3 ao. 
Advice with nae to Water-Worka. Water Supplies. Sewerage and Sewage lispors’ 
Consultin , Structural Iron and Steel, 
G. W. KNOFE, "51 vere BUILDING, PITTSBURGH, PA. 
Plans, Estimates Viad 


and Specifications for ucts, Iron Buildings, Beams 
Columns, Gird: etc. Material inspected and v superintended, Reports furnished on 
existing wtructares. Correspondence solicited. 


KARL L. LEHMANN, Civil Engineer and Architect, 


1741_ ee sina B CHICAGO. 
SPECIALTIES: ot Buildings 


Byone_ —_. 






























HARRY J. LEWIS, Cr. BUILDING. PITTSBURG, PA. 
u Engineer, oe. z. 7) B. 8. “9 


= 
E. MeL. LONG, vn STREET N.W. WASHINGTON, 
Pians, Estimates, specifications oa Construction, Town Site and ‘Fo oe 
TH, Consulting Civil Engineer, 
CHAS. F. LOWET® Boo Os m. Water- Works 4ss00., 
Plans. Se Se 


ROOMS 12 ire st, ST. PAUL, MINN. ia 
ALBERT | itd geteace mero, Tl BROADWAY, N. ¥ 


. Bridzes and Mun: 
Plans, Specifications, Estimates, tendence, Bridge Inspec- 
ee | 
ACLAY, Consulting Engineer, M. Am. Soc. C. E., M. Inst. C. E. 


w.w. M 
EW YORK CITY. Cement Testing Laboratory, Glen Falls, N. ¥Y 
OFFICE, 44 PINE ST. NE Concrete Construction and Portland Cemen 


JOHN MacLEOD, Oo eae ou eR ULE, KY. 


Railroad 
aoe Civil = oe or 
DION MARTINE 403 HERMAN BUILDING, PITTSBURGH, PA. 
and accurately 


Surveys, Diane and Specialty: 
Rents ere Railroad and Mining fen Sp eaetitieeienn Geet 


Correspondence in 
b N, Water Analysis, 
wi. P. BASE RENSSELAER POLY TERMRIO INSTITUTE, TROY, N. Y. 
Examination of and sources of water supply. 
MATHER & ALLEN ieee to H, WapsworTH CLARKE). 


424 & 425 L gg BUTS. Sema SE, N. Y. 
Waterworks, Se Pavements. 


RALPH MODJESKI, Chal Engineer, 
Des Seer EH taen iad MunGey Bridges, Viduots and 
. Inspection ani ruction 0 an ghway Bridges, _ 
trepie Foundations ae Masonry. Railroad Sit 


Contractors 
MOHN & HOFF, @om i ASSOGLATION B N° BUILDING, CHICAGO. 
Designers and Builders of and other Structural Work, Foundations, Etc. 


Cc ao 
E. K. MORSE, N co PA. 
Bode Roofs, Viaducts and Foundations. 


Civil and Consulti 
JAS. B. NELSON OO AWARE STRE 
Bridges San Sewe: 


and other Works. 


REET, BIDIANsPOLIS, IND. 
and oe Engineeri 


Cc. E. ian Basen, i. Boston Soc. U. E. 
OFFICE, s WATER ST., BOSTON MM ASS, 
Supply, Ldn: and Sewage Disposal. Specialties: Filtration of 
JOS. O. OSGOOD, . Am. Soc. C. E., Con 


- 
120 BROADWAY, NEW 
ts on Investment Properties for Bankers and ccsnues Examinations in 
physical condition and character, management, needs, value, etc. Rai 
tion and Construction. 
M, Am, Soc. C. E., GREAT F. MONT. 
M8; PARKER: dire ALLS, MON 


Plans, Specifications an: on Munict Works. Bridges 
ed and ee enter "Foun ‘toes Solicited. - 


MALCOLM D. PATTERSON, Civil Engineer, 


ROOM 3, BOROUGH HALL, NORRISTOWN, Pa. 1317 Filbert St., PHILADELPHIA. 
Surveys for Railroads, Water- Works, a Sewe! ee a4 Estimates Furnished and Uon- 
struction Superintended, Examination and ies. 


ARTHUR PEW, M. Am. Soc. C. z., M. en = —_ GEORGIA. 
Railroad Location and Conetrne Examinations and Re 8 


M. Soc. C. E., Consult Engineer 
HIRAM PHILLIPS, Asvoc My STRERT, ST. LOUIS, MO. . 


Plans, specification and estimates for water-works, sewers and street 


JOSEPH C. care C. E., Consulting Engineer, 
WALL 'St., NEW YORK, or WATERFORD, N.¥ 
nuaietinitie’ Re E and Man 


ALEXANDER POTTER, Cini and Sanitary Engineer, 
Assoc. M. Am. S ¢. C. E-, Assoc. M. Can. Soo. C; E. 


ialties: Water Supply. oo 
37 BROADWAY, NEN YORK, 


GEO. W. RAFTER, Mm. Am. Soc. C. E., 
NEW YORK 


ROCHEST. 
Specialties: Sew Sew D harkens and the Use of Concrete. 
WM. GC. RAYMOND, Consulting Civil Engineer, TROY, NEW YORK. 
Railroad Location, Structures, Surveys, Examinations and Reports. 
JAMES W. REED, Sydraulic and Sanitary Engineer, ITHACA, N, Y. 


Sewerage and Sew Disposal. Water-W orks, 
- m Tests of Paving Materials. 


BERT F’. Noy. 
Noy (ES & or HAZEN, 0 


Water and Treatment of Se 


MACON, 
bh 8; 


TOL LRWiS DI BLOCK, PITTSBURG, PA. 


B. C. REEDER. O. PERRY. 


REEDER & PERRY, wil Engineers and Contractors. 
ROOM 23, LYCOMING OPERA , HOUSE, WILLIAMSPORT, PA. 
Briages, Street Railways, Municipal Work, Water-W orks, etc 


PALMER C. RICKETTS, Consulting Engineer, 17 FIRST ST.. TROY, N. Y. 
Roofs,ete. Plans, Specifications. Estimates, Superintendence, Inspection and 
GEO.S. RICE and GEO. E. EVANS Civil and Hydraulic Engineers, 
Members Am, Soc. C, E. aaa MASBs, 


9 MILK ST. 
Water Supply, Sewerage, Drainage and all classes of Municipal Work. 


@xo. A. RICKER. ? Faep’« K. Wie, 
RICKER & WING, Civil and Landscape Engineers, 
SEFC in & 112 vars BUILDING, BUFFALO, ay y 
L. F. RONDINELLA, Mechanical, Hlectrical and Civil Engineer. 

70 CHESTNUT ST., PRIA DELEHIA, PA. 

Steam and Electric Plants, Surveys, Maps, Machinery, Teste and Reports, Drafting. 

EDWARD A. RONEY, Civil Engineer, 
604 AND 605 GIRARD BLDG., PHILA. 
SPECIALTIgs: Electric Railways, Lan: Drainage and Se 


ANDREW ee nee Works. fetlipe atten 
i% BEE BLDG.. OMAHA, NEB 


8, M. ROWE, Mem, Am. Soc, ©. E R. D. ROWE, Mem. Am. Soc. (.. B. 
ROWE & ROWE, Superintending and Consulting Engineers, 
car O77 ICE, NO. 513 OMAHA BUILDING. Res. nr ST.. CHICAGO, ILL. 


OSCAR SANNE, Consulting Bridge Engineer, 
ROOM @, COLBY & ABBOT BUILDING, MILWAUKEE. 


— Srru, Civil Engineer. 


struction and k Sanitary 


wiLLia 8. eens Chott Engineer, 


me ais as SPE RRO OATH, 


» cml Engineers, 


MARTIN SCHENCK, 
SCHENCK & & SM 
ROOM No. iv KaaM Ay ee te TRO 


NEWS DIRECTORY OF ENCINEERS. 


EDWARD &. SHAW, 


Lil 


a, 


PEARL ST. BOSTON, MASS.” 
Designs and 


and Other Structural W and Specifications, Examinatt Bu 
frien ork, ons and Reports Supervision 


. BUFFALA, N. Y. NCH OFFICE: TONAWAND 
Rridgea Raflwav Protecta. Rurvevs Plana. Snecifications Conatruction RAWANDA, & 


u sTu SMITH, C. meer and Contractor 
. ? s’ CORTLANDT 8T.. NEW YORK. 
Structures and Machinery for Saving Labor in Handling Materials. 


Mem. Am. Inst. Mining Engineers. Asso. Am. Inst. Blec. Eng’ 
nd Bridge Engineer 


FREDERICK | H. T onsulting neer a 
eMiuts te BUILDING G, BALTIMORE, MD. 
OPKINS, M. Am. Soc. ©. Jauzs W. ieee 


THE STANWIX EI ENGINEERING Co., Rome, N. Y. 
Sanitary and Hydraulic Engineering a Specialty. 
Designs, Specifications, Ruttmates end a peperm for Water-Works and Sewerage. Construction Superin 
Correspondence Solicited. 
JAMES STEWART & CO., fngineers and Contractors, 
ST. LOUIS, MO.; BUFFALO, N. Y. 


Specialties: Railway Buildings, Grain Elevators and Heavy Structures; Manufacturing 
Plants and Mill Buildings. 


WATERMAN STONE, Consulting and Constructing Engineer, 
PROVIDENCE, R. I. 
Steam and Electric Railroads. 


T. KENNARD THOMSON, Civil Engineer, 
STAMFORD. CONN. 
LOUIS L. TRIBUS, Osets Enyineer, Assoc. M. Am. Soc. C. E., 


No. 836 WARREN S8T., NEW YORK CITY. 
Sewerage, veneer Supply, Roads, Examinations, Reports, Surveys, Plans, Specifications. 


Superintend 
. Am. Soc, J. F. Wrrmer, B. A., C. E. 


PavuL Voorn 
VOORHEES & & ‘WITMER, Cwil and Hydraulic Engineers, 
ROOMS 65 & 66 CHAPIN BLOC K, BUFFALO, N, Y. 
Plans, Specifications and Estimates for Water-Works and Sewerage Systems, Steam and 
Electric Railroads. Construction superintended. Correspondence invited. 


J. A. L. WADDELL, Consulting Bridge Engineer, 
KEITH and PERRY BUILDING, KANSAS CITY. MO. 
BRANCH OFFICE, NO. 513 OMAHA BUILDING, CHICAGO, ILL. 
Substructure, Boriags, Train-Sheds. 
secminstion of Old ene 


WARING, CHAPMAN & FAR’ SUHAR, Cini Engineers, 


< s NEWPORT. R. I. and wis ROADWAY, x EW YORK, 
Purn riews ‘or and Supervise the Construction o: werage, Dr: , Pt bi Water-W 
jhical Work and the Outof Towns. GEO. E. ARING. Jn Consulting ——— - 


GEO. E. WARING, Jr., Consulting Engineer, M. Inst., C. E., 
NEWPORT, R. L, and 874 BROADWAY, NEW YORK, 
Sani and Agricuitural Drainage, the Lay Out of Towns. 
WEBB & PERKINS, Civil and Electrical Engineers, WILLIAMSPORT, PA. 


Bridg team and Electric Railroads, Water-Works and Sewerage. 
Agents — Brick Co., Canton, O. 


W. H. WHEELER & COMPANY, Engineers and Contractors. 
Cimepite Pans ant tervegs Sete wit Recast 
m plete ns and Surveys made w pecifications and Estimates f 
Water-Works, Steam and Electric Construction. a a 
Contracts taken for Complete Equipments. 


.H HITE, 
WM. HENRY W eveine STREMT, Ni NEW YORK, 
Water and Gas Works a Specialty 


Wu. GLYDE WILkIns, M. Am. Soc. C. E. 


WILKINS & & DAVISON, 


WESTINGHOUSE BLDG., PITTSBURG, PA. 
Surveys, Plans and Estimates made for Railroads, Ve Works, Bridyes ana Sewerage Specia 


attention given to Coke aun Foundations, Build and ks f 
a we! ings. Trac or Blast Furnaces and 


WILSON BROS. & CO., Cinil Engineers and Architects, 


DREXEL BUILDING, PHILADELPHIA, PA. 
w ouvere. Made for Railw: a Plans and Specifications Furnished for Buildings, Rridges, Wate: 
Sousmastion of Work attended to. Eieesenioes Made of Railway, ween an Saher Propane _— 


NISBET baiemeact Civtl and Hydraulic Engineer, 
928 MARKET ae. CHATTANOOGA, TENN. 
Specialty: Water-Works Constructi 


COLIN R. WISE. 


MISE A MOLE SN: 


Railways, Macadam 


KE. WOLTMANN. 
WOLTMANN, KEITH & CoO., 
Engineers and Contractors for Water-Works, etc., 
ll WALL 8T.. NEW YORK. 


ENGINEERING SCHOOLS AND COLLEGES. 
UNIVERSITY OF ILLINOIS, HARVARD UNIVERSITY, 


Cieesees: tex Chath, Saeashitoas ‘an’ enti, Lawrence Scientific School 
Mechanical, Electrical, Architectural Engi-| This School will offer instruction in the fol- 
neering, and Architecture. Also 12 courses in | lowing departments in 1894: Civil Engineering, 
literature and science. Seventy instructors: | Topographical Engineering, Klectrical Engi- 
extensive equipment. Fees merely nominal. | neering, Sanitary Engineering, Highway 
For catalogue or information address REGI- | Engineering, Mechanical Engineering, Mining 
Engineering, Architectire, Chemistry Geol- 
ogy, Biology, Science for Teachers and a 
course in Anatomy, Physiology and Physical 
Training, General Science. The annual fee 
for these courses ig $150 each. For programme 
and other information address 


N. 8. SHALER, Dean, 
CAMBRIDGE, MASS, 


PENNSYLVANIA MILITARY COLLEGE, 


33d year begins Sept. .. 


Civil Engineering (C E.), 
Chemistry (8. §.), 


Civil Engineere 


Construction 


Superstruct 
ane Expert 


ARING, Jr., M. 


Designs, Kstimates and Superin 


F. W. Farnquuar 


Go. 8. Davison, C. E., M. Am Soc. C. EB 


ROBERT M. WATSON. 
Cwil and Sanitary Engineers, 
= eens. PASSAIC, N. J. RUTHER 
roads, Sewerage, Water- works. nee 


Gro, T. Kxrrn, M, Am, Soc, C, K, 


CHAMPAIGN, ILL. 


RENSSELAER POLYTECHNIC INSTITUTE, 
School of Engineering 


ESTABLISHED 1824. Send to the Director for 


TROY, N.Y 


WESTERN UNIVERSITY OF PENNSYLVANIA, 
Engineering Department 


Civil, and Electrical 
. Shops For 
address 

DANIEL CARHART, Dzax, 
ALLEGHENY PA 


Courses in 


Con, C, BE, HYATT, Presipenr, 
CHESTER, Pa 








[V ENGINEERING NEWS. 


EXACT F FORMULA FOR THE DETER- 
OGETHER WI' ni i PRACTI- 
CAL AND 4 ACCURATE TABL ES FOR 
SE IN THE FIELD 


a e300 Bs 87 2 : W. B. PARSONS, oz. M. Am. Sorc. 


alates PURPOSES Ex Roadmaster N. Va L. E. & W. On 


| WIRE aan TRAMWAYS SECOND EDITION. 
aN Pee A ae ee 


MN Baie aa 


TABLE oF CoNTENTS : 


i Principle of the Calculations. 
it from Outside of Curve. 





> 4m rnout from Inside of Curve. 
= TRENTON,N..J. <= Furnout from Iniide of Curve. 
N.Y. OFFICE Grose rer ee Parallel Tracks. 
‘ w x 
COOPER, Dae tre 7 bata ae When Frogs are Same Angie. 
\CHICAGO OF E han US When Frogs are Different Angles. 
7 Table No. 1. Dimensions of na Turnout. 
= Table No. 2. Giving in Full the of the Radii of 
the Curves of the Turnoots from the Inside and Out- 


Table No. 3. Distances Between Frog Points in Cross 
Goes when Measured on Parallel Tracks. 
‘ab! 


Table No. 5. Bills of Switch Timbers for Frog no. 5. 

Table No. 6. Bills of Switch Timbers for Frog wo. 6. 

Table No. 7. Biils of Switch Timbers for Frog no. 7. 

Table No. 8 Bills of Switch Timbers for Frog No. 8. 

Table No. 9. Bills of Switch Timbers for Frog wo. 9. 
a Tuble No. 10. Bills of Switch Timbers for Frog Xo. 10. 
a2 i Table No. U. Bills of Switch Ganbese Sor row bs. 11. 
“ Table No. 12. Bills of Switch Timbers for Frog No. 12. 
Table wo. 13. Bills of Switch Ti Timbers for Frog No. 13. 


PUBLISHED ‘AND | FOR SALE BY 
ENGINEERING NEWS PUBLISHING CO 
Price, 25 CENTS. New York City 

Five Copies for One Dollar. 








ADAMS BOILER COMPANY, 
807 The Cuyahoga. Cieveland, 0. 
Manufacturers and Sole Proprietors of 


The Adams Upright Water Tube Boiler 


SOLID VESTIBULE TRAIN. New York Office, 39 ¢ Cortland St. 


Daily at 9.00 p. m. from Chicago. New and clggast JOHN MILNE, Agen 
equipment, built. “expressly for this service. meee ies og the East ty T The  anterpeteg 
lighted throughout by gaa. Tick ots and ft fareher infor , Youngstown, O. 
mation of yout leo chet agent, 0 ort aaressing Manufactured f for the West by Fraser & 
Chalmers, Incorporated, Chicago, mn. 





THe AN \RANKEN 
AUTOMAT! Sevage pn 
s bacun FLUSH TANK: 


5 Pe: z address 
an ~ J. LELAND FiTzCeERALo, 


SCHENECTADY, NEW YORK. 


ee RESULTS IN CUBA—~ 


HAVANA, Cuba, May 18, 1895. 
THE WESTINGHOUSE MACHINE COMPANY, 
Pittsburg, Pa., U. 8S. A. 
GENTLEMEN : We began running the large (23 in. and 40 in. x 20 in.—600 
H. P.). WESTINGHOUSE COMPOUND ENCINE and the 250 K. w. 
Dynamo last Monday. Everything went off all right the first time and has since 
been running perfectly, making a saving of OVER 4,000 LBS. OF COAL EACH 
NIGHT over and above what we were using withthe . .. . . . engines. 
We have been able to shut down three bojlers, and do not have to force the 
remaining ones at all. 
The whole story is told in one word, “Perfection.” 
Yours truly, 
SPANISH-AMERICAN LIGHT & POWER COMPANY, 
(Signed) ¥F. H. THOMPSON. 


CONTRACTORS and ENGINEERS ATTENTION 


wom... SULLIVAN CHANNELERS. 


Of which 55 are in use on Chicago Main Drainage Channel; 80 in Vermont Marble Quarries; 27 in Southern Marble Quarries; 15 in New York Marble 
Quarries ; and 20 in Sandstone and Limestone Quarries. 








bees Sac 





L.M.MOYES, MANUFACTURER, Srey Tana Ty aye 

















ROCK DRILLS, GADDERS, DIAMOND CORE PROSPECTING DRILLS 
QUARRY BARS, For Testing Bridge Foundations, Tunnel 
COAL MINING MACHINERY. Locations, Mineral or Quarry Lands, etc. 





CORRESPONDENCE SOLICITED. 





SULLIVAN MACHINERY CO Main Office : 54 to 60 N. Clinton Street, CHICAGO. 


® Eastern Office and Works: CLAREMONT, N. H 
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THE GREAT “JEDDO” TUNNEL COMPLETED, 


0008000000 00000000000000800008 





HIS notable piece of work was conceived for the purpose of draining some of the largest and richest anthracite coal mines in the vicinity of Hazleton, Pa., which 
T wail flooded in the Spring of 1887 by about 500,000,000 gallons of water and had to be abandoned in consequence. This tunnel bored in section 7 x 11 ft. and 


5 miles in length, by draining those flooded mines, wil! insure a renewed output of millions of tons of the best quality of anthracite coal. 


Ingersoll-Sergeant Rock Drills and Air Compressors have been used exclusively on this work, where some remarkable records in tunnel-driving have been made 
1 Deneall 1898, with two 3}-in. Ingersoll-Sergeant Drills mounted on columns, 823 ft. of heading was driven in 27 days, and two shifts of 10 hours each. In May, 
sa "908 ft. went cleaned up in one heading and 3014 ft. in another; and again in June 305 ft. in one heading and 300 ft. in another. The rock encountered was 


-emely hard. : ; 5 
eae Air was supplied by Ingersoll-Sergeant *‘ Straight Line” Air Compressors. having the piston inlet device, and the air was conveyed for a distance of 


10.860 ft. without material loss of pressure. 


EAST RIVER GAS TUNNEL. 


This is another important tunnel which has recently been completed, and in which Ingersoll-Sergeant Drills and Air Compressors were used exclusively. The 
remarkable record was made in thia tunnel of 101 ft. of full section (10 ft.6in. x 8 ft. 6 in.) in one week working dav and night shifts. Four 34-in. Ingersoll 


Sergeant Drills were used iu the heading mounted on tunnel columns with arms, two drills on each column. 
ROCK DRILLS. AIR COMPRESSORS 
Single and Duplex 


COAL CUTTERS. 











STONE CHANNEL- Simple and Compound 


ING MACHINES. 








All Styles and Sizes, to be 


QUARRY BARS. 


driven by Steam, by Belt, 





ALL KINDS OF 
Quarrying 
Machinery. 


by Wire Rope, by 
Gearing, or by 
Pelton Water-Wheel. 





POR CATALOGUES, PRICES, AND FULL INFORMATION, ADDRESS 


THE INGERSOLL-SERGEANT DRILL CO.., fHavemeyer Building, 26 Cortlandt Street, NEW YORK 
ROCK DRILLS, 
AIR COMPRESSORS. 


MINING AND ROCK EXCAVATING MACHINERY 






DRILL CO., 


126 LIBERTY ST., 
NEW YORK. 


Bverything That Bears Our Brand Is of the Very Best Quality. 


“ Aetna” Explosives and Electric 


Blasting Appliances HE above cut illustrates a small size Duplex Compressor having 





Are Used Everywhere with the Highest Satisfaction. compound air cylinders with inter-cooler, and compound steam 
SEND FOR CATALOGUE. cylinders fitted with Meyer cut-off valves. 
ETNA POWDER CO., Security Building, Chicago. This is the best and most economical type of compressor for small 
A. O. PAY, Press. W. B. LEWIS, Vice-Prest, |and medium sizes, and is especially desirable for machine shop use. 





EME RESSORS |IRAND DRILL COMPANY, 


23 Park Place, New York City. 


“RACKAROCK.” 


THE ONLY SAFE HIGH EXPLOSIVE. 


it Contains Ne Glycerine or Gun Cotton. Cheapest, Best and Strengest. 
Composed of two ingredients shipped and kept separate until required for use at the work. 
240,000 LBS. USED IN FLOOD ROCK, HELL GATE, N. Y. 


No ACCIDENTS BY ITS UsE IN ANY TUNNEL. 
Mo Noxious Gases, No ae No Nausea. Fuzes, Caps and 


THE NCRWALK IRON WORKS CO., So. Norwalk, Conn. on tan eee 


Otreular sent on application, RENDROOK POWDER 00., 23 Park Place, New York 
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ESTABLISHED 1664. 


CHARLES F. KETCHAM & CO. 
27 & 29 NASSAU ST., NEW YORK, 
JAILROAD PRINTERS & STATIONERS 
ACEP I” STOCK OF MOSGT APPROVED FORME 
BOOKS FOR STATION AND TRAIN USE. 
SAGGAGE RECORD, CASH, FART. CONDUCTORS CAR LST, 
Ont. FORWARDEO, FRT. RECEIVED, MANIFEST corviaa, 
TEL. TRAIN CROERs: 6C., 4C. 

Parca suv Boos FoR 
Enacincers ann CONTRACTORS USE. 


AtVE PROCESS, rieio, QUANTITY, TRACING, 
¢ DSS GECTION, LEVEL. PROFILE, TRANSIT. 
OsTauco cer, Time, PAY ROLL, Toroe., 


MO. RETURN, DRAWING, WAGES TAGLE, 4C.,40. 


Paint, Roce ano Bino in any QUANTITY 
BLANKS AND BOOKS FOR RAILROADS, 


anoncee STATIONERY ron au 


contenu 
VOUR ORDERS OR CORRESPONDENCE SOLICITED. 


Pittsburgh Locomotive and Car Wor 





PITTSBURGH, 





WILSON MILLER Pres. & Treas. 


D. A. WIGHTMAN, Supt. 





SPECIAL OFF Esk. 





Con Hnginess or See ae 
Ing Sixth Editio mail, free 0 of 
arge, our n 
tain dimensions, wer and flustratione of 
Light otives, Street gaps etc., of all 
sizes and gaugesoftrack. This ca’ 
tains information of value to all interested in 
railroad building and not published elsewhere. 


Apply to 
co., 


H. K. PORTER & 
Builders of Light Locomotives, 
531 Woop Sr., PITTSBURGH, PA. 
N. B.—Contractor’ Locomotives Kept on Hand. 





—___ ors 





® 


-ON— 


ROADS AXP 


ROADMAKING. 





A MOVE FOR BETTER ROADS: Essays on 
Road Making and Maintenance, and Road 


Laws. ; 

BRICK FOR STREET PAVEMENTS. By 
M.D. Burke. Paper. 5c. 

CONSTRUCTION OF ROADS, STREETS 
AND PAVEMENTS, By Gen. Q. A. 
Gillmore. $2.00. 

HIGHWAY SoeeTRO CTION. . By A. T. 
Rvrne, C. $5.00 


MAINTENANCE OF MACADAMIZED 
ROADS. By T. Codrington. $3.00. 


PAVEMENTS AND ROADS: Their construc- 
tion and maintenance. Reprin from 
Engineering Record. $5.00. 


ROAD MAKING AND MAINTENANCE. 

y Herschel and North. New edition; 

bound in stiff paper covers; ;rice reduced 
from $1.50 to 50c. 


CITY ROADS AND PAVEMENTS. By W 
P, Judson, Paper, 75 cents. Cloth, $1. 00: 


ROADMAKING. By W.M. Gillespie. Full 
Leather. $2.50. 


Sent, postpaid, on receipt of price, by 


ENGINEERING NEWS PUBLISHING COMPANY, |4 GENERAL INDEX to Engineer. 


TRIBUNE BUILDING, NEW YORK. 








FLAT CARS, SIDE AND ROTARY DUMP CARS 


Bullt Especially for Contractors, with or without Stee! Linings 


BLOOMSBURG CAR (CO., cis 


BLOOMSBURG, PA., 





MANUFACTURERS OF 


Established 1831. aoa 


BALDWIK LocoMeTite vans 


SINGLE EXPANSION AND COMPOUND LOcoK( 


Broad and Narrow Gauge Locomotives. 
S, = 
Cars and Tramway Locomotives, mi»; a 
Furnace Locomotives, Plantation Loc, 
motives, Compressed Air Locomc 
tives, Oil-Burning Locomotives. 
Adapted to every wostete of service, and built a 
to gauges and templates a T standard designs 
road companies drawing3. Like parts of differe), 
of same class perfectly eee ¢ 7 


Electric Locomotives and Electric 
Car Trucks with Approved Motors, 


BURNHAM, WILLIAMS & GO., aL 


curately 
'O rail 
engines 


The “ABT SYSTEM” of Rack Railways 


it FOR 


Steeo Inclines. 


Approved by Eminent Railroac , 
of Europe and Ameri: a. Kngineers 
In use at Pike’s Peak, ¢ ‘olorado, U 
Puerto Cabello, Venezuela & 7; insandi 
R. R., Chile, 8. A.; Ivan Mountai: no 


V isp-Zermatt and City of Lug ano, oe 


8. 





and; Mt. Generoso, Italy; Rois pte: 
a Nilgiri Ro Mast feats Wg Toges Japan 
a . Domingo, West Indies: and nany other 

For full particulars address 


W. al. ULADKAND LC. _L., - - No. 1 Broadway, N.Y, 
Send for tiustrated Pamphiet. 





BUY VOouwuR Boor: 


——FROM—— 


ENGINEERING NEWS PUBLISHING CO. 


KYANIZING PLANT 


—FOR THE— 


PRESERVATION OF LUMBER. 


Capacity of tanks, 150,000 feet. Splendid equipment. Good railroad facilities. Prompt 
service, Thorough and careful treatment. Address all Correspondence to 


OTIS ALLEN & SON, «= Lowell, Mass. 


RN QUINE: has ser ig and builders as endorsed for ten years by leading 
pailders as fe wale oes and Effective Agent 


way to mineral paint. 


Soe $1,000 0 month in repairs. 
pose Bee bridges and buildings per- 
d todecay, above or 


M 
Pernoline Ch Chemical Works, Charleston, %C cP 








Creasoted Piles, Lumber and Crossties 


Treated with Vead Oilof Coal Tar. 
+o 
ine Wood Preservative. fe tists water. 
Pinoli 
ws s 
Pinoline Roofing Paint. Durable, Elastic ana Cheap. 


For prices write FERNANDINA OIL & CREOSOTE WORKS 
FERNANDINA, FLA. 


THE LEHICH VALLEY 


CREOSOTING WORKS. 









ing News, from April, 1874, to 


Dec. 27, 1890, inclusive......... $1.00 BH. Wilbur Prem oe falter G. Berg, Engr 
Works: PERTH Y, N. J. 

OIL OF Coa, Ta TAR. Grosse with DEAD 

cSP tect long. Discos Rail end Water 


Commu: 


Office: a 187 W ion Building, 
way, New fork. 


Old Dominion Creosoting Works, 


Norfolk, Va., Office 54 Main Street, under 
of all dimension¢ 
with 


GIL OF COAL TAR 
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The Safety Car Heating & Lighting Co., 


160 BROADWAY, NEW YORK. 


THE HEATING SYSTEMS. THE LIGHTING SYSTEM. 
eileen dhnemaaieneenineeieeeeeieeenniinnaeeeiemaneea RAE NEETU RSS NEN emmmek R SE 
By Hot Water Circulation and Direct Steam with Regulating Devices. Reliable and } The Celebrated Pintsch Compressed-Oil Gas Method. In use on over 55,000 cars in 
Uniform Heat. Europe and Amerita The best, most economical and only safe light for railroad pur- 
Economical ana Rapid Circulation. poses. In brilliancy and cleanliness unsurpassed. This system hav been adopted by the 
Gibbs’ Automatic Coupler of Westinghouse Type. Absolutely Steam-Tight. U. 8. Lighthouse Board for lighting buoys. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N. Y. 


MANUFACTURERS OF 


Switches, Automatic Safety Switch Stands, Voked Frogs, Bolted Plate 
and Spring Rail Frogs, Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 


Agents for Canada: Central Bridge and Engineering Co., Ltd., Peterboro, Ontario. 









Automatic Stand, Showing Position 
whilebeing thrown ty head ee 


CARLISLE MFG. CO., | Sea A anced 
CARS, ENGINES, FROGS & SWITCHES Pao 


CARLISLE, PA. 


Automatic Stand. Showing Pcs'ion of Parte 
while being thrown Automatically by Train, 
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THE UNION SEWER PIPE Co. 
eae | a 





Hill Sewer Pipe Co., 


Representing : a 
Akron Sewer Pipe Co., \ SA, The National Sewer Pipe Co,, a 
Buckeye Sewer Pipe Co., Pennsylvania Sewer Pipe Co,, Ltd, 
Harry Thompson, The Robinson Bros. & Co. 


The Crown Fire Clay Co., 





The Summit Sewer Pipe Co, 


ieee | 


MANUFACTURERS OF STANDARD AKRON SEWER PIPE, AKRON, OHIO, 








THE WESTINGHOUSE AIR-BRAKE COMPANY 


is now prepared to fill orders at an hour’s notice for one or one 
thousand sets of AIR-BRAKES FOR FREIGHT CARS. having at 
their new works an annual capacity for turning out air brakes 
—-FOR—— 
250,000 FREIGHT CARS, 
6,000 PASSENGER CARS, 
10,000 LOCOMOTIVES, 


BESIDES REPAIRS FOR THE 


300,000 Freight and Passenger Cars and 
26,000 Locomotives already equipped by 


THE WESTINGHOUSE AIR-BRAKE COMPANY. | 


tm eS Me Se oom eZzoe ee OO> Alp <P _ UP ae a ZEB See 


KALAMAZO00 RAILROAD | YELOCIPEDE & CAR 60,, Kalamazoo, Mich., U.S.A. 


Manufacturers of 
Specialties 


oe _— 


Sweet Sestiie 
Cattle Guards. 







SEND 
FOR 
CATALOGUE 


TIRE IS SHRUNK ONTO 
MALLEABLE CENTER. 
There are no Parts such as 


i Bolts, Separate Hub, &c., 





To 
WORK LOOSE. 
/ np mein and Most Eco- 





Order a caneatgiteahaniinail The Surest and Sa k Turnerin wWEIG tented 


of superior merit. the market, Consequently th the re Page ol BS. Fistehed ‘Steel-Tired Winels. 
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THE CENTRAL SEWER PIPE CoO. 


MANUFACTURERS OF VITRIFIED SEWER AND CULVERT PIPE. FLUE LININGS AND TERRA COTTA GOODS. VITRIFIED PAVING BRICK. FIRE BRICK. 
Double Strength and Deep-Wide Socket Pipe a Specialty. 


PITTSBURG, en 
F. H,. Bumpvs, Secretary. 


FIRE OLAY AND ALL OTHER FIRE CLAY PRODUCTS. 
Principal Office, 2d National 








MONMOUTH MINING & MFG. CO., 


MANUFACTURERS OF 





Standard and Double Strength Sewer and Culvert Po 





SHARON 


RAAT 
ais e 


\ oon | mart 


SEWER” sli) ae 





Bank Bullding, 


Well Tubing, Flue Lining, Fire Brick, Etc. 


Rael nn 


WHITE 





; EWER PIPE 


Monmouth, ILL. ; 4-5. NEwMan. President. 


pe, Drain Tile, 


a 2 ook 8 eo 





Chimney Tops, Fire Clay Stove Pipe, Fire Clay, Kaoll 
ene HbR adidas + Encaustic ‘Sidewalk Tile, Rosendale ‘and vd 
- Cement, Lime, Plaster, etc. 
i i in Engineering New 
Classified Direetory of Current Advertisements in Engineering News. 
dir Compressors. . * Newcomer, G. M.. 126, Liberty, St., N.Y Marion Steam Grove! Co. Marton. 0. Fire Bric. gy, i Fle Lintags 
Clayton Air Compressor Bene noises ks, N.Y. | Loweth, Chas. ¥., 56y Drake Bldg. se. Nowcumer. G. M.. 128 Liperty wo Ni. y. Deedee Oe Jackson, Jonn H., X Ne 
Deane Steam Pump Co. oo Minn. Co.. Massillon. O New Tort Ee acendaie Goment On. N.Y. isco Bridg moo, Kan Francis AES avis CO. abece, 
Me ereous sorpenns Dril 126 Liberty at., #.¥. | Mo. Vale owe Works, Leaven Tomkins, Calvin, 150 Brosaway, Vy: Cal; Seattle, Wash., and 183 Sbaron Clay Mig: Co.. Sharon, Fs 
Norwalk iren WorksCo.,So.Nerwaik.Conn | | worth. Union Akron t Co., Buffalo, N.Y. | Souther, John, & Co., Boston. Flash Tan ; 
d Drill Co., 23 Park Place, New York. | Mi * Chgo. Main ‘& Machine Co., Toledo ,O phe. 
= ” New Columvus ‘ertdge Co. Columbus, 0. Western Cement Co, 247 W. St., | Toledo Foundry & Machine ° Fitagerala. J. a ark ey 
Brakes. Passaic Rolling Mill terso: ville, Ky, ush Tan mon 
Westinghouse Air Brake Co.,Pittsburg, ® Piteburg Bridge Co.. Ch Shtoamo os s — } eg Iron Works Co., Toledo, O. Pacific Flush Tank Co.. Room Le 
Pittaburg. Reduction | Co, i Sage 8 ee Coren On. $T"Cummer & Son Con Cleveland, O. | Faison, Jos, G., Evanston, I. ne schieago. a 
Block Penn Bridge Co.. Beaver Falls, Pa. Coment Midewalke, ‘Ete. Knudson & Son, 874 Washtenaw Ave., Flex ble Joint or Water, { Ga at'm 
Anti-Frietion n ‘Metal Phoenix Go., Phoenixville, Pa. ters & Co., Cleveland, O Chicago, Ili alcon, vanston 


Young anne Nut Co., New York, 
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NEWMAN WIRE TRUSS FENCE CO. = 


VICTOR, 


(INCORPORATED) 





GENERAL GONTRACTORS. 
Railroad Fencing and Telegraph Building a Specialty. 


JOHN a Jace, Successor to 
New York State Drain Tile and Pipe Works, Main 


Plenty, Josephus, a, Jersey City, ad. Chains Thacher & Breymann, Jefferson & Water 
Arehitec Riter & Conley, Bene © 00s James, Pittsburg, Pa. John, Thurlow, Pa. 
oor SP wasnington, - Iron Ls cb Williams, Capt. in, Thur 
ee ron Co Deeeel oe Phite.Pa | ee a my Testing Laboratory Ltd., Pitts | D Moree, 4.5 Son. 1 Congress St.,Boston 
‘aoa Wells. con Frenctons Bridge Co., San Francisco | | owat urEg, & Son, 2 St. N.Y. 


1 Co., St. Louts, M 
Cornu. tisha, 48 Church Si. New York 


Shailer & Sc! 
Arti cial Limbs 


Ltd., Sheree. Pa. 


— A., 201 Broadway, N. Y. Shaw, Edw. S., 12 Pearl 8t., Boston, Mass. 
nalt Paving. Bridge Co., urg, Pa. 
Act Asphalt Pav. Co., 1 B’way, N. 7 Smith, F. H., Bal 
Neucnatel Asphalt Go., 265 Bway, N. ¥ z een 6 eed Homeaarers E> ° 
N. Y. & Bermudez nion Bridge we’ . 
Mastic Works., eo tok, Vaile & youn, 
siti Asph. Pav. ‘Co., Times Bldg N.Y. | Variety Iron Works Co., Cleveland, O. 
ae Waddell, J. A. L., Kansas City, Mo.’ 
1 tha iam 8¢.,Ctty ©o., N. ¥ Wrought t Iron Bridge Co. sanion, 0 
Youngstown 


Youngstown Bridge Co., 
Raili \° 
e “ae 


Pa. 
Belmont Iron W. 
Van Dorn [ron Works Co., ee oO. 
fasteware (Suspension 
tty, M.. & Sons, Willand, Ont. 
Poole & Son 


RULE wing, Co., Jersey City, N.J 


ce. 
Boller Brace eel Co., Coatesville, Pa. 


Bollersstler Co., Cleveland, 0. 


Schultz Bridge & Iron Co., Pittsburg. Pa. 
Chicago 


ndl Machinery. 
sitios f dd Conveying Co., Cleve- 


= & Co..Long Island City,N.Y. 


aaaie ‘Tile. 


oaed Hall Fire Cla: 


Jackson, John H., Albany, N. Y. 
Monmouth Mg. & Mfg. Co,,Monmouth, Ill, 


ing & Dredetas Machinery 
or 


.. San Francisco, Cal 
Bucyrus Steam Shovel & Dredge ©o., So. 


y w’ ks, White H’1i,1ll 


. New ¥ 


N.Y 
ee eich. 
Kansas City, Mo. 


ies ~> Cambridge, Mass. wiee Dredging 
Penn. Military A , Chester, Pa. Beatty, M., & Sons, Point. oa 
Rensselaer Polytechnic Inst.. Troy, N. Y. | Bowers, A. B. 
University of Tlitnots. cham an. ft. a rus Steam Sb 
oe ae : ’ DuBois’, Henry, bus., 119 South St., 
e xer. Huk Bros, bit 
Sockburn Barrow & Machine Co., Jersey A Works. Bay 
. Marion § — S*ovel Co.. Marion. 
Missouri Dr Co., 
Contractors. oe 
Low 1 aceiens Bik., Chicago. Munay, J. S., Newark, 
prene —_ Pn iss Wainut St. Philadel 


Uo., 
The Mon’d Ch: 
ober st G.& Co.., on’dadnoc! jcago 


New ori Dredg = ‘Worta Bidg.,N.Y 
Dreage we Y 


‘Albany, N 


Poole, Robt. # Son Co., Baitimore, Md. 


Brownell & Co., Dayton, VU. Son Co., Robt. nasa Md. | Hariow.J.H.. & (o.. Pt Ross, P. Sanford, Jerse: a wep 
SRE itt a works, nant | Gable, Pattaya Bssrnt baie, Phin, | Prepaid 
ica of ve de , Sein boo hairs Sewis is Broadway YY “| _ Bidg.. N.Y 
gue 4 eer Co. Youngstown, o ao Sal Ralilw: ae Rriving Finesse y, R. M. & Co., St. Louis, Mo. Tetedo Foundry & Mghins On, Co.. z Betedo, O 
Harvey Boiler Sie boils Works, Harv vey. tik Cars (oun Plantation and Fai, Hand | Seckner Contracting Co., Unity Bidg., | Yuioan iron Works Co. Co., Toledo. 0 
eine ‘bafety Boiler Co., St. Car Co. Bloomsbu Pa. Stewara & meDermots, Havemeyer Bulld-| 9 -4i94 ine, Beaming and 
Hodge & Co., #.. — 7 Buda Foundry & ate ilartey. Ti. ing, New Y: Drilting, Fagsine. * in 
Moyes. (, H.. Pallade Catilsic, Pa. Van ken & Have, Wostinetn. D.C. gee Fcitis shan Co, Phin. Pa 
Mundy, J-8., N _ Jackson & Woodin M’t’g Co., Berwick, Pa, | Van Sandt & Mee‘s, Cincinna’ (See Rock Drills.) 
Biter © costs ii bon 0. iets Ma. Sheffield Car Co.,Three Rivers, Mich. Woltmann. Keith & Co., li Wali St, N.Y Sever and Rescew’ 
Sharon Boiler Works. Ltd., Snaron, Pa. Steubner,@. L. & Go. Lees ee Pelee Centractors’ [nsurance. F.D. Cummer & Son Co., Cleveland, 0. 
Southwark Foundry & Machine Co. Phila a ee pebecbers. Pa. City Trust & safe Deposit = Phila., Pa a nemien-cad-Bieuute-Miactias 
aciphis, Pa Carlisie Mi. Co.. Pa Ceontracters’ Machin Apparatus. 
Beller Tubes. Cars (Wrooking and Di American Hoist & Derrick Go. Co., St. Paul. | Attna Powder Co., Chicago, Tl 
il "frente a a Fissines justrial Works, Bay 3. arion, M. Beatty S Se Welland, On’ Tavenns, 6 fondrook Powder Co., 23 Park PL, N. ¥. 
Pais mn Iron urs, Co. Alban ibe Garlin’s Sons, Thos., allegneny,'Pa. Beettd raced Gar Heat’ ’'g Co., Albany,N.Y. 
Vulcan Iron Works Co., Toiedor oO. Garson re & ‘ Mass, ’ 





amin’ ectric Railway and 4 Light Poles 
Beamless Brake Co., 41 Dey 8t., N. Y. Car a ne Li Contractors’ Plan Buffalo. orris, Tasker & Co., Philadelphia. 
ns Pitteb’gh,Pa, pace goo ais ay Ge: DelaVergne 1 ee ae Machine oa: fee wena kre. mo 
Re Donn Mfg. Co.. Ltd., Pt . Pa. : i 
Young Lock Nat Oo, New York. Ss ar Co, Atbany,x.y. | Haloim, Win. it W Se Noy. | PMP Gsrsiand. 4 W. Broadway, X. ¥ 
Brick ana Tile. . . Drill > we 
Jackson, John H ‘albany, N. Y, — ~~ & Torley Pittsburg, Pa. Missourt re Co., City, Mo. Basiney (Ges o- tr 
Pitt soarg Terre dotta Lumber Co., Pitts- faci Baars oe. Marton. & Sianey Steel Seri Co Sidney. 0 Engines (Hotsting). On. 
Tomkins, Calvin, 190 Broadwa | Machinery Co., St. , M., & Sons, Welland, On 
ne ore Sade ry & Co., tl. Toledo rary @ mach. C  foleao,0. Byers. John F., Machine Co. Ravenna, o 
Bridges, Viaducts, Sulildings and | Jackson & Woodin ~ Pa. | Vuican Iron Works Co., Toledo, Formats. 8. in e Ce, aes . 
Beriin iron Bridge Co. E. Berlin, Conn. Kamapo fron W ¥. Silica, Gus, £ son, _ Lowell, Mass Mundy, J. 8.. Newark, N.J. 
— & & Clarke (T. C.), 44 B’way ay Fersandina Oli, and Creosote Works, sstonary >. Pe. 
Roston Fa Sere ee A Eee vai tesne ane Be > ae Co., Manchester 
Buffalo, N.Y. & Son Co., Baltimore, Md. 
5. a thee Southwark F’ & Mach. Co.. Pbila. 
Soyo 57 Main | Westing ne Co., PuGburg.Pa 


120 Liberty 8t.,.¥.Y. 
Ste. Marte, Mich. Riteore. 
; Gi Eat ns ae ee al 


Bticce ae 


gp ely 
Robert, & Son Co., Baltimore, Ma 


Co. N.Y. 
» Lieate S.. 


tt. Phila, 


to “Kew York 


Paar Fier Co., tu<_,- 


NEW YORK. 


ackson Bros. .. 
Office, 117 THIRD AVE., ALBANY, N. 
Manufacturer of and Dealer in Agric ultural 
Salt-Glazed Sewer Pipe, 
Colors, Fire Brick, Oven Tile, Chimney and Flue 










































































C. A. Ruge, 
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Est: bees 1852. 
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Red Pressed Bric 


Frees andry & Mig. Co., Hareaye Ti. | 
a Foundry «. 
Carlisle Mfg. Co., Carlisle, Pa. 
Rama Iron Works, Hillburn, ¥, ¥ 
Co., Cincinnau, O : 
aenan ; 
Poole & Son Co., Robt., Balen mer 
Grader and Ditche 
Austin, F. C., Mfg. Co., Chicago, mW 
fork etn aH Granite 
ot rothers urrics: I 
Co.. @ Bank St.. N. Y. ome 
Moore, C. H., Philadelphia Pa. 
Grapaite. 
Detrart Graphite & Mfg.Co. 


Dixon, Jos., Crucible Co., Dette 


Grinding Machines 
Tanite Co., Stroudsburg, Pa. 
Grips (Capie Ry.). 

Robert Poole & Son Co., Baltt 
mnnditeg ot Materials 
Hunt, C Co., New York. 
Hoisting Buckets. 


- 


more Md. 


a B., Chie: 
ubner & Vo. »168- 1 E. cute 
Island City N. ¥ . 


Hoisti 
irows Hoisttn Cee serzina =e 


“Machine 
=f & Conveying Machin 
Carson Trench Macht 
‘arson nch Machine Co., Boston , Mas# 
King Bridge Co., Cleveiand. 0. 
Moore Mfg. Co., Ruffalo, N. ¥. 
Vulcan [ron Works Co., Toledo, o. 


Hose 
Carpenter & Co., G. B., Chicago, 


Hydrants and Vaiv e 
Beaumont, Richard, ank 


Chapman Valve ate "Oo. nee 
Detrick eR , St Lou: 4, Ta ye 
Eady Valve Waterford, X 
liy tata’ Oe 160 Broadway, Rew York, 
Holly it: Co. Loe & Ir. Whee nD ‘oke, M 
Kennedy Vaive Mfg. o.. ’ cil No 
Ludlow vaive a .. Troy 
McLean, John, 298 santo t ter 
Michigan Brass & Iron Wks., be tov York. 
Peet Valve Uo., Boston, Maas. 
Plenger & Henger Mig Co., 8t. Louls,Mo. 
Valve Co., Troy, N. ¥. 
Wood. R D., & Co. 400 Chestnut 8t., Phila 
Hydraulic Jacke. 
Carpenter & Co. Chicago. 
Dienelt & Eisenhardt, Philadelphia, Pa. 
achinery. 
iman. N.Y, City 
gaveenpen 
oung Lock Nut Co., New — 
1 jon of Bridges Moflling 
aztiet Wm. A . 82 Warren ¥. 
St crrett & &' Blair, Phileapions , 
i & .Gerard Ba ae 
for | & Oo. G. W. G.., 
ver & Gr. a. W801 Wm Y. 
M » Bab . Monadnock, i 
a ing ages: tts 


Kelis, Palmer ¢ eens Ave = 


E 
tera sae 
Ball-Ball Go. Philadel 
H., Philad 


Beckman i. foledson 
Buff & Berg 
a Co.. @. B. (Lat 








Brightly, 












cr DEANE’S 


‘ei ie 
ie 


PATENT * ADJUSTABLE “T'-SQUARES. 


BEST T-SQUARE MADE. 
CIRCULARS ON APPLICATION. 
E. L. DEANE, HOLYOKE, MASS. 


Samples by mail, paid, 24-inch mies. nicke) 
“ CLiwax”’ or PROTRACTOR. mountings, $1.00; 24-inch unlimited, nickel mount- 





ings, $1.50; ‘limax. $5.00, 30-inch, sent + express. 






































































NEWYORK. 
127 FULTON AND 42 ANN STREETS. 


——BRANCHES :——- 
111 Madison 8t. CHIOAGO, 708 Locust 8t., 8ST. LOUIE. 


DRAWING MATERIALS. SURVEYING INSTRUMENTS 


HE largest and best assorted stock in this 
line. one most complete Catalogue. Al 
goods warra' 
CATA LOGUE ON APPLICATION. 










































Advertise Contract Work in Engineering News. 





Engineering and Mining 
INSTRUMENTS. 


We have adopted ale new improvement 
of any practical value. 


KUHLO @& ELLERBE. 
St: Vaul «<< Minn. 


Repairs Receive Careful Attention. 






T. F. RANDOLPH 
26 E. 5th St., Cincinnati, Ohio, 
Manufacturer and Dealer inf 
Engineers’ and Surveyors’ 
INSTRUMENTS. 
Sole Manufae parce at Randolph's 


SEND FOR Cc ‘A FALOGUE, 





HAVENOU SEENITYET? wun 0 Om 
W\ ? 
BU hare d Ah ohh eke YOUNG & SONS, 
arr \ MANUFACTURERS OF 
ee pS fia. | ENGINEERING, 
Biba all SURVEYING 
INSTRUMENTS 
No. 43H. 7th St., 
PHILADELPHIA 











V.&L. E. amar |** 
Manufacturers 01 
Givil Engineers’ 
BUFF & BERCER ot ame 
Mcniactaret ofa Pint INSTRUMENTS 
m m ustr 
Surveying, Engineering ano San the af om - 
Astronomical Instruments. vements on ee, 
Large Illustrated Catalogue and 
Manual of their eers TROY, N. ¥. 
Surveyors’ Field Instruments 
pass ican IMPROVED 
PETER HEER, Enginecringand Surveying 
x Mh md md - St., Chicago = - . 
emit nm 5 MANUFACTURED B 
Manufacturer of Highest Glass L.BECKM ANN 


Surveying & Encineering Instruments 


T-Squares, Triangles, Scales, Etc. Repairs 
carefully and promptly executed, Drafting 
Supplies of all kinds. Catalogue on application. 


Sewage Purification in America. 


Illustrating and fully describing all Muni- 
cipal Sewage Pur fication Plants now 
in operation. 

PRICE $1.00. 
PUBLISHED AND FOR SALE BY 
Engineering News Publishing Co. 
NEW YORE. 


SEELIG & KANDLER, 


Renahelnstmateeed 


Surveying, Engineering and 
Astronomical] Instruments. 
Supplies oe — aud office. 


IcaGoO: 
192-194 East Madison Street. 


Send for Illustrated Cata- 
logue. (Instruments repaired 
and carefully adinuated.) 


HERM. [, PFISTER, 


. wurToo) DOME oP” with strength, compact 
MANUFA : ness great 
INSTRUMENTS. best 
176-180 Plum St., Cincinnati, O, | Sighting Arrangement iz use, 
all kinds of Repairing endian WASHINGTON, D. C. 


57 Adams Street 
TOLEDO, OHIO. 





Piewh.slaws wok xs san aathla nrigqas. 


MAS. 6. WELLER, TRADING AS (Established 1870, 


HELLER & BRIGHTLY 


MANUFACTURERS OF 
Eagincering, | Mining 
—— 


Oor. nsTRUME wand Ridge 


Ave,, Philadelobia Pa, 
Catalogues on Application. 


» Bugene Dietzgen Co., Chicago. 


Importers and Manufacturers of 
Surveying and Engineer- 
ing Instruments 


Drawing “Materials. 
Repairs carefully and promptl 
executed. Drafting Su pplies of al 
kinds. Catalogue on application. 


FAUTH & CO., Manufacturers of 


ENGANEERING INSTRUMENTS. 
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Self-Centering 
Are Electric 
Lamps for 
Projection 
Apparatus, 
ies: va 
Engravers, 

Stage Lights, 
Lens, Boxes, ete. 








Con 








DRAFTSMAN'S, suis Gyr 


Abo cnt ahows a inch ruling edge: it 
costs $1.87 and can be sent by mail for 7 cts. 
Four different styles and lengths are made. 
They are highly commended, 
sold by th the trade for 10 years. 


F. W. DAVENPORT, Mfr., Providence, R. 1. 


Tables of Squares 


taining the square of ev foot, inch and 
sixteenth of an ooh Denmsnn ane sixteenth of 
an inch and 50 ft. 


Inva uable for Engineere and Caicu- 
By E. E. BUCHANAN, C 
Vv e ° 
100 pages. 1890. ye us, 
Engineering News Publishing Co. 
PRICE $2.00. 


Transits, Levels, 
Soute’, Bean Archi- 


Su rveyors 
Complete Catalogues on Application. 
W CE. STIEREN, 

544 Smithfield 8t. PIITSBURG, PA. 





Special 






Electric 


Lighting 


Devices 















CRITERION AND PARABOLON 
MAGIC LANTERNS 


Oil, Lime and and "Blectric Light. 


SEND FOR CATALOGUE. 
115-117 Nassau St 





To Order. 








Lam ps in 





J.B. GOLT & GO., "new York. | Operation 


50 Bromricto St., BOSTON Mass. 

33, 35 & 38 So. torn St. Puus, pa. At Our 
189 La Satire Sr., Cricaco, Itt. Offices, 
131 Post Sr., SAN Francisco, Cat. 


STOW FLEXIBLE SHAFT COMPANY. 


FREDERIC sCHorr, Prop. 
eee 26th & | whill 


















Qiu 





Philade!phia,Pa 


- 


MANUFACTU! oF 
Fortable Drilling, Tap- 
ping, Reaming and 
Boring Machines. 


\ Also Tools for Emery Whee} 
Grinding, Metal 1 


and have been 


General 
wy European 
—— Agents; 

BOLLING & LOWE, 


Lawrence. Poutney Hill, London, Eng. 


MANUFACTURERS AND IMPORTERS OF A WEw .RULING PEN 


DRAWING MATERIALS, 


Surveying and Mathematical Instruments. 
Blue and Black Pridting a Specialty. 


POST & JACOBI COMPANY, 
218 Clark St , Chicago. 


of one oo noe Points of merit, 
CIRCULAR, 


END 
BALL BALL co., “Lid., Prankford, Phila., Pa 
pepciieiinsheiinieaeaiieesameninmeeneeeees nee’ 


CHARLES H 
BRIGHTLY 


(Late of HFiieK 
& Brigut.y), 


Mathematical, Engineer. 
ing and Surveying 


INSTRUMENTS. 


Germantown Junction 
P, %& B, 


TRADE MARK. 


Engineers’ & 
Supplies. 


16th St, Station, 
P, & RB. R. 
Philadelphia, Pa. 








800 to 2,000 
CANDLE POWER 


From Kerosene Oil. 
PORTABLE, 
SELF-CONTAINED, 
AUTOMATIC, 
UNAFFECTED BY WEATHER. 
Especially Adapted for Contractors 
Quarries, Shovels, Railroad Construction, 


Dredges, Bridge and Dock Builders, Water- 
Works, Brick Yards and Coal Docks. 


200 CONTRACTORS AND 250 
RAILROADS NOW USE THE 
WELLS LIGHT. 


REQUEST CIRCULAR FROM 


WILLIAM HALPIN 


47 Washington Street, 
NEW YORK. 














> LIGHT 


WALLWORK & WELLS’ PATENTS. ("=~ 





















AVIDSON STEAM PUMPS_—— 
D PUMPING ENGINES. 


COMPOUND AND TRIPLE EXPANSION.o 


















4) 
“ae 


PLANS 
AND 
BSTIMATES 
RURNISHED 
FOR CITY 
WATER 
WORKS. 





TRIPLE EXPANSION PUMPING ENGINE. 
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Our Automatic Water-Pressure Regulator is abs, 

reliabie, 





"he use 


THOMSON METER 60, 


79 to 83 WASHINGTON ST., 
BROOKLYN, N. Y. 


itel 





CIRCULARS ON APPICATION. 


YEARLY RECORD OF METERS SOLD.|,..noctSimm ' WORCESTER. MASE Ue AT” 


fovanry set 7 geet WESTINGHOUSE _. 
WATER METER. 





1892 - 12,564 
1893 - 12,604 
1894 - 12,814 
To April 30, 1895 - 3,88 1 


Total - - - - 63,330 


Meter No. 50,000 was stamped March 31, 1894. 
s No. 61,925 5 et 30, 1895. 





Simple in construction 
Accurate, Durable. 


Sales for the year, 11,925 Meters. Not Affected 
We stamp our meters onlv as we sell them. 
By Sediment. 


WE ARE STILL MANUFACTURING WATER METERS, AND 
THEY ARE SELLING, AS YOU WILL NOTICE.” 





2=sma 





‘Catalogue and Price List Furnished on Application. Write for Descriptive Circular and Price-List to the Manufacturers, 


METROPOLITAN METER Co,|FUEL GAS and MANUFACTURING CO. 


BOSTON. PITTSBURG, PA. 


The Metropolitan oe 


isan ALL METAL Piston Meter. No 
Rubber or Leather. No Bumpers. Pro- 
tected Valves. No Downward Pressure. 
Rotating Piston. All Parts Interchangeable. 
ACCURATE. RELIABLE. DURABLE. 


Measures Hot Water as well as Cold. 
YOU CAN OBTAIN PROMPTLY the latest 
work on any subject in which you are interested 
by addressing ENGINEERING NEWS PUB- 
® LISHING CO., Tribune Building, New York. 


SOUTH BOSTON MASS. 


The DISC METER is 
thoroughly well made, 



































The HERSEY METER} 
is remarkably durable?and 












is capable of an immense § and is built to withstand 





the severest use, and is 
unequalled by any meter 
of the disc type upon the 


amount or pard and long 











continued service. 
It is, in fact, athoroughly 





efficient, accurate and reli- J market for capacity, accur- 


iable Water Meter. 





acy and durability. 





W.A Titven Patrentee J. A. Tirtoen Patentee) 


SEND FOR CATALOCUE AND PRICE LIST. 


THE HERSEY WATER METERS tHE Disc 
Ses RIEHLE TESTING MACHINES eked 





















ENGINEERING NEWS. 


A METALLIC REINFORCEMENT | fap 


for Strengthening the Pistons of 
Disc Meters is a Guarantee of their 


LASTING QUALITY which no 
ORDINARY WEAR will affect. 


We are the ONLY MANUFACTURERS 


entitled, under a late decision of the 


Supreme Court othe United States 


to make and sell Meters of that kind. 








THE PISTONS OF 


NASH METERS 


ARE SO CONSTRUCTED. 


THE GROWN 
EMPIRE 
AND GEM 


Still retain their distinctive, excellent 
and time-proven qualities. 


{ A’7 () (\Q) sold to Water Depar.- 
a ments all over the World. 


SOOSSSOSOSOHSHSOSHSHSHSSHHHOSHOHHOHHSHHSOOOOOS 





NATIONAL METER Co., 


JOHN C. KELLEY, PRESIDENT. 
298 BROADWAY, NEW YORK. 
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313 DEARBORNUSTREET CHICAGO. | . 169 FRANKLIN STREET B TON 


May, 1895. 
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HAYS WFE’G CoO.. 


ERIE, PA. 





MANUFACTURERS 


“ Water and Gas Co's Supplies. 


Lead Lined Iron 
Pipe costs but little 
more than any othe: 
iron pipe, and only heli 
as much as lead. 

WARRANTED 
to stand a pressure of 
over 400 Ibs. 

Order a sample lot 
and you will use no 
other. 











LEAD/ 


LEAD LINED IRON PIPE CO, (orursge'®) Mires 
Tables of Moments of Inertia and ROSS VALVE CO, 
Squares of Radii of Gyration. Tae 


valbeus BSaCheTeS 
a Frank ©, Osborn, C, KE. New, revised . ee cae rod 
edition, with the addition of 40 pages of flow and maintain any 
Tables on Swing Bridges, and 20 pages of 
other entirely new matter. Price $3.00. 





desired pressure. For car 
heating it has no equal. 
No complicated parts. It 
—FOR SALE BY— is easily understood. It 
is durable, low in price. 
and always reliable. 
Made in sizes from 1 to 


ENGINEERING NEWS PUBLISHING CO, Mnde, in 
ENGINEERS’ FIELD BOOK, 


By C. 8. CROSS, Civil Engineer. 











To which are added seven chapters on RAILROAD LOCATION AND CONSTRUCTION 
Compiled and edited by Gro. H. Frost, C. E. 


TABLE OF CONTENTS. 
CHAPTER I, 
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tions, 9. LIL With a Patent Tape, 92. IV. By Computation from Formulas, 93. Flat- 
tening a Curve, 94. Le Baron’s Methods for Staking out Switches, 9%. Metric Railway 


surves, 98. 
— CHAPTER V. 
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The Tapering Curve, 103, The Railroad Spiral, 104. The Pennsylvania Method, 104. The 
Transition Spiral, 105, Spaiding’s Locatien of the Cubic Parabela, 106. Location b 
Ordinates, 107. Location by Deflection Angles, 109. Special Cases, 113. Table of Ordi- 
nates for Locating the Cubic Parabola, 114. Table of Defiections for Locating the Cubic 
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Masonry, 129. 
CHAPTER VII. 
YE VRATS AND BRIDGES... ccccccecccsessccnsseccsccercesed eee dah diecees sve whocececsnacccecces 131-145 
Ot aaard Timber Hox Calverts, 131. Low’s Formula and Tables for Maximum Spans of 
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Culverts, 137. Howe Truss Bridges, 139. Cost of Labor in Framing and Erecting a 
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for the Weights of Bridges, 145. P 
CHAPTER VIIL. 
OMBTUOONTON DSRARED. onic o00s cnn vesnncess05000cscddeeden cess Mik senessahaawacstb clsvacdnel -146-159 
. Centers for Arches, 146. Repairs to the Arch of the Musconetcong Tunnel, 150. Standard 
Fences and Gates on Canadian Pacific Railway, 153. Substructure for a Water Tank, 
164 =6A ~Pile Driving Machine, with two Plates, 155. Age of Railroads in Different 
Countries, 158. Rules for Measuring Work, 159. Directions for Making Drawings for 
Reproduction, 159. 


APPENDIX. 
are wromn FRASER TOMI sos « 5s 5.05 983 hss 00h 5 stands cheng eens evccvsaseens 160-165 
Poiathematics Surveying. Drawing. Mechanics. Astronomy and Geodesy. Bridges 
and Roofs. Construction. Hydraulics. 


4th Edition, 12mo, cloth . ~ - ~ - ° ~- . $1.00 
Sent postpaid on receipt of pricejby 


ENGINEERING NEWS PUBLISHING CO., 
TRIBUNE BUILDING, NEW YORK, 








—=—= 


J. G. FALCON’S FLEXIBLE BALL Joint. 


Contracts taken for all kinds of Submarine Work. 
PIPELAYING UNDER WATER A SPECIALTY. 
FLEXIBLE BALL JOINT. 


The accompanying cuts show 
the Falcon dou streng 
ey strongest sols “as ~ 

t Trop ever 
ut on the market: second, it 
= ER rk 

o Ss Ww a 8 
Feeatk angle; third, the bell 
is large, and more room for 
the water to eee through; 
fourth, the bell and all sur- 
faces are turned; fifth, the Zs LAA 
lead on the ball covers a WN, 
lon on the body of 
the ball, which will insure its 
tightness; sixth, it is caulked 
on the inside and outside, 
Having laid many miles of pipe 
under water, and put in several 
kinds of straigers, am ready to 
contract for submerged work of all 
kinds av any place. 















JOSEPH G. FALCON, 1110 Ayers Court. Evanston. jj 


SUBMARINE DIVER. Correspondence Solicites, 


JOHN McLEAN 


Marof -cturer of This paper has gone j 
: - ENGINE the offices of the ny 

. < progressive American 

: cw = © Civil Engineers during 


o every one of its 20 ) ears, 
= “Good wine needs p- 


ene Vajves: = does a 
298 Monroe 8t.,N.V Oity 


The Risdon Turbine 


UNEQUALLED . RECORDS 
IN HOLYOKE TESTING FLUME. 


T, H. RISDON & CO., Mount Holly, N. J., 


—BUILDERS OF— 


TURBINES AND APPURTENANCES 
EXCLUSIVELY. 
CATALOGUE ON APPLIC TION. 














IMPROVES WITH AGE. 


The best proof of the superiority of 


Watkins’ Patent Pipe Jointer 


is the number of Imitations. 


There are points in the construction of 
the Watkins which an Infringement 
cannot reach. 

References and Prices from 

THOS. WATKINS, Sole mir 

JOHNSTOWN, PA. 


JAS. B. CLOW & SONS, 


Chicago Agents. 





PATENTED MARCH 27, 1683. 





Directions for Binding: Engineering News 


Be sure that each volume is complete before sending. 

Strip off the advertising pages, except such as have reading matter on one-half of sheet: 
arrange the numbers consecutively as they are to be bound, being careful to place Title 
Pages and Indexes where they belong. Be specially careful to place Insets where they belong 
as the binder will bind them in just as he finds them. 

Write (in pencil) on Title Page your name, address, and whether to bind in one or two 
volumes. If you use ink or a stamp you injure future sale of your volumes. 

Wrap flat and securely, and address to Thos. Russell & Son, Kookbinders, 21 New Cham- 
bers St., “ account ENGINEERING Nrws,” and prepay the charges. 

Do not send volumes for binding to the Tribune Building, because we mus! 
pay another charge for sending to the bindery, which hereafter we will add to the bill for 
binding. 

Notify us that the volumes have been sent. 

The cost of binding is as heretofore : $1.50 per volume (six months), $1.75 for two volumes 
(one year) bound in one. To this must be added charges for supplying missing numbers, 
any, and any express charges must be paid before the bound volumes are returned. 

We have been thus explicit because the binding of ENGINEERING News has heretofor 
been done at considerable loss ot time and money to us, and while we intend to do our ver) 
best to accommodate our subscribers, we wish to have the service performed methodically and 
economically. We secure a low price for the binding on condition that a considerable number 
of volumes is on hand for each job, hence we will receive orders for binding only in 
February and Auvust of each year, and we will do our best {o return the volumes io 
March and September. 


ENGINEERING NEWS PUBLISHING CO. 


Trisuns BUILDING, New York. 
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THE LUDLOW VALVE MANUFACTURING CO. Chapman Valve Mig. Co. 
TROY, N. Y., U. 8. A. ee 


annie VALVES AND GATES 


Valves and Fire Hydrants, 
FIRE HYDRA HYDRANTS, 


DOUBLE AND SINGLE GATE VALVES, 
WITH OR WITHOUT INDEPENDENT VALVE 


ye-inch to 60-inch, 
All Valves and Hydrants furnished with BABBITT 
METAL SEATS and 


FOR LICHT AND HEAVY PRESSURE. 
NON-CORROSIVE WORKING PARTS 


—aLso— 
GENERAL OFFICE AND WORKS! 




















SEND FOR CIRCULARS. 


Holyoke Hydrant & tron Works, 


HOLYOKE, MASS. 


Foot Valves, Air Vaives, and Yard and 
TREASURER’S OFFICE 
THE HHOL YORE 
NEW yore ore 28 PLATT STREET, 

ALL WORK GUARANTEED. 
Tee hieon: THE BEAUMONT FIRE HYDRANT 
= valves are of the best gun metal. It has a very engenter posi 

Cc 


Vertical and Horizontal Check Valves, 
Wash Hydrants. 

D FOR CATALOGUE. ° d 
omer Indian Orchard, Mass. 
12 Kilby Street, Boston, Mass. 

CHICAGO OFFICE: 14 NORTH CANAL 8T. 
FIRE HYDRANT hey 
+ L. M. Rumsey Mfg. Co., 810 North 2nd St, 
The GENUINE CHAPMAN VALVES in all cases will —_ our name in full, either rolled 
SIMPLE, DURABLE, SATISFACTORY _ | or cast upon the shell, and also owr Trade-Mark and Monogra 
Is simple, durable, frostproof, inexpensive and in efficiency unav 
proachabl 

e waste valve. All hydrants are tested to 200 lbs. hydraulic pressure. 
It will deliver a fire stream of larger volume and greater force thap 


— other hydrant; a most valuable feature in gravity systems. 
dopted by U. $. Government, State of {ilinois, and many others, 


Reoommende2 by National Association of Fire Engineers, 1888. 








Extract from appendix to report on hydrant tests, by Selim +. Pea 
body, Ph. D., LL. D., reas yy cated of Lilinois: 
BEAUMONT......... Friction loss per cent. in lbs. per 


LUDLOW ([gate].... 48. 5 “6 t square inch in hydrants used 
CREGIER [comp. a without nozsle, 50 feet of hose. 


BOURBON COPPER and BRASS WORKS 


PATENTED 


Fire Hvdrant and Stop Valves. 


Also Manufacturers of 


COPPER AND BRASS GOODS OF EVERY DESCRIPTION. 


~ 202 and 204 East Front Street, -<- . CINCINNATE, ¢ 





Send tor Full Report. 
RICHARD BEAUMONT, Manufacturer, 
KANKAKERER, ILL. 








MICHICAN 
Brass & Iron Works, 


MANUFACTURERS OF 


GATE AND COMPRESSION FIRE 
HYDRANTS. 


CATE VALVES FROM 4” to 60” 


FOOT VALVES, HORIZONTAL 
AND VERTICAL CHECK 


VALVES. 
Office and Works: Junction Yards, DETRO/? 
CHICAGO HOUSE 20 West Lake St. 


THE EDDY VALVE CO. 
Waterford, 


STKAIGHTWAY 
VALVES. 





C. L. PLEUGER, Pres. & ‘en. M’g’r. H.W. HENGER. 8B. tH. SANDERS, Sup’t. 


FACTORY and OFFICE: 
10th, | {th and Hebert Sts., St. Louis, Mo., U.S.A. 


iw —MANUFACTURERS OF— 


“National” Fire Hydrants, 


Gate Valves, Extension Service and Valve 
Boxes, Yard Hydrants and Street Washers, 
Corporation Cocks and Goose Necks, 

Se Drinking Fountains, Etc., Etc., Etc. 











SEND FOB NEW CATALOGUE. 


UNION HYDRAULIC WORKS 


J. THOMSON & CO. 


Fire Hydrants, Stop Valves, 
Check Valves, Foot Valves, 
Relief Vaives, Station Valves, 
Water Columns, Etc. 















Branches, Bends, Special Castings and 
Fittings, Etc., for Water-Works, 
CGas-Works, Railroads. 


— SEND FOR ESTIMATES.— 


GENERAL WESTERN AGENTS, JAMES B. CLOW & SONS CHICAGO. 





SUMNER & COODWIN 


5S to 21 Oliver Street. Boston‘ 


Van Horn and Sophia Sts., Philadelphia, Pa. 





MANUPACTURERS AND JOBBERS OF 
" attention of 


measuring the Engineer Ss ea 
is called to the Ritchie-Haskell Direction-Current W RO U G HT I 0 N PI PE 
Meter and the Haskell Current Meters, made to 
use In any Stream--from an [Irrigating Ditch to a 
“River im the Ovens.” | eseseces ‘ STEAM GAS AND PLUMBING MATERIALS 

For Ilustrated Price List address either 


Dc enecescs,  aemmcesns |Water Works Supplies a Specialty. 
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Absolutely 





STEAM PIPE AND 


oat aah eee 
New York—Robert 
Roston—S. C. Night ingate * Oulias, Kn "Peart St 
feidaare tn- Maran Go... 68 C bellow 


maa Builders’ Exch’ ge. 


i —Wm. B. 
chionae Walch a& Wyath,: 6 Lake St. 


7. a ne—Delbert Engineering Co., 23 


WEST END, PITTSBURG, PA., 
ENGINEER AND BUILDER OF 


“WATER-WORKS RAD Gh PTS. 


Specifications and Plans Prepared. 


of Metals, Cements and Materials of 
Construction and Technical Use. 


CHAS. F. McKENNA, Ph. D., 
Successor to Dr. GIDEON E. MOORE, 
221 PEARL 8T., NEW YORK CITY |9-— 


LETTERING OF WORKING DRAWINGS. 
J.C. L. FISH 


suitable for use by Engineers aud Architects. Price 


WATCH THIS SPACE 


FOR ILLUSTRATIONS OF 


RANSOME’S MONOLITHIC CONSTRUCTION. 


Described in Engineering News, April 4, ’95. 





RANSOME SUBWAY COMPANY, 
737, Monadnock Block CHICAGO. 
See Advt. on Front Cover. 


BUILDERS 


Waite ror Cirncutars. 


IRON FOUNDRY, 


PROVIDENCE, R.1. ~ 


FOR WATER-WORKS. 








© in catalogue made to order, 


M. J. DRUMMOND, Sales Agent, 





The usual simple reversal of current in Filter is ineffectual. 
cleanse filtering medium Scourers are essential. 
Contracts made for Filters or Filter Plants of any capacity. 


PITTSBURGH FILTER COMPANY, 


Works and Office: 30 SANDUSKY STREET, ALLECGHENY CITY, PA. 










sires BLE OT ACTOS ABLES 
SN REAR come DUR 


CAMER( 0 
PUMP = 





OUTSIDE 
VALVE GEAR. 


ADAPTED 
FOR ALL 


PURPOSES. 
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TE 








ENGINEERING NEWS. 


K. & M. Fire-Proof. 


& MAGNESIA. 


—————_-S HOCOTION a X— 


THE GREAT COAL-SAVER 


MANUFACTURED BY 


THE KEASBEY & MATTISON CO., 


GHENIGL AND. PHYSICAL TESTS) iH. F. | 





ONTAINS 13 lan e Plates (size of page, 9 X 12 ins.), owas — ious styles of Alphabets 





Globe Special Castings 


Castings of sizes and shapes not listed 


192 BROADWAY, N. Y. CITV. 


THE DAVIS SYSTEM OF FILTRATION. 


To thoroughly 
We guarantee satisfactory results. 





cane ON STEAMPUMP. | 











BOILER COVERING. 


SELLING ACENTs: 


Detroit—s. P. Conkling. 20 At 
Minnen polis arthur 1. Cito. 29 


Butte City o, 
Memphiesy mmes & Co., me rea a CINCINNATI: AMBLER, CLEVELAND: Pan Franciseo—De Bolla & Tx om 
wau eo” Trinkm vca - 
Bt. Loule—¥. Bocler, 18 Walnut st 114 West Second St. a. 117 Water Street. Montreal—sclater Asbestos Mfg. | 





—THE- - 
|ENGINEERING NEWS PUBLISHING CO., 


Booksellers and Publishers 
comnts 


Scientific and Technical Books 








When you want information about bcoks or when you want to purchase books 
write to us. We will gladly furnish information, and will send promptly on 
receipt of price, any book oublished. 


NEW BOOK CATALOGUE JUST ISSUED. 
,adress all correspondence to 


ENGINEERING NEWS PUBLISHING CO., 
THE DE LA YERGNE'S 


ad IMPROVED PATTERN 


pial NS Hoisting Engines 


He PATENT FRICTION DRUM. 


MANUFACTURED BY——— 


THE DE LA VE RGNE REFRIGERATING MACHINE C0. 
Office and Works: EAST 138th STREET, NEW YORK. 
Send for Catalogue and Prices. Suspension Cableways and Hoisting Machinery. 


CONTRACTORS’ BONDs. 


The City Trust, Safe Deposit and 
Surety Company, Philadelphia, Pa. 


{| 927-929 CHESTNUT STREET, PHILADELPHIA. 
INCORPORATED 1886. 
Full Paid Capital, $500,000. = Surpius Above Reserve $150,000. 
Accepted by all the departments of the National Government. 
New England Agency, No. 66 State St., Boston, Mass. 
Pittsburg Agency, 113 Fourth ave., Pittsburg, Pa. Chicago Office, 307 “ The Rookery.” 


ALUMINUM. 


Ingots, Plates, Bars, Sheets, Wire, Tubes and Castings. 


THE PITTSBURGH REDUCTION CO., 


Pittsburgh Office, 701 Ferguson Block, Pittsburgh, Pa. 
New York Store, 4 Havemeyer Building, Church and Dey Sts., NewYork. 
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~ SEWERS, GRINNELL, IOWA. 


the 
Sealed Proposals will be received at 
office of the City Clerk of the City of Grinnell, 


lowa, until 7 o’clock p.m., July 1, 1895: 

For all material and labor for the construc- 
tion of a Sanitary Sewerage System of about 
95 miles upon the streeis, alleys and other 
voutes, in the City of Grinnell, Iowa, of ap- 
proximately tbe following sizes of pipes : 


1,150 ft. sseee eeeeeeees ++ 30-inch sewer pipe 
1,600 “cesses eee Aen CO . 
LBB“ ccceeeee cere See. s 
3,000 “* ssscneee cocsceeee aoc. o ‘ 
2.720 “ sececececcceee o* wet: . a 
i ee = : ‘ 
12,956 “* sesccese +8 dbcees 10 ne 7 
27.200 “* ws.00 


Together with Manholes, Catch Basins,Flush 
Tanks, and all appurtenarces, as shown by 
the plans, specifications, profiles and details 
therefor, which may be seen at the office of 
the City Clerk. 

Each proposal must be made upon printed 
blanks furnished by the city and accompanied 
by a certified check of one thousand ($1,000) dol- 
lars, payable to the order of the city, as a 
guarantee tbat the contract, if awarded, will 
be entered into, and a satisfactory bond for 
fifteen thousand ($15,000) dollars furnished by 
the bidder, within ten days after receiving 
notice of award by mail to the address named 
in the bid. 

Partial payments will be made on the esti- 
mates of the engineer in charge, on the As- 


| sower Committee. 
















Bargallis in Arc Lamps. 
. + « . Women constitute the army of 
buyers, but not for our lamps. Men buy our 
lamp because it gives the most light for the 
least money. With perfect illumination, bar- 
gains are quickly closea. A hissing, flickering 
light lessens the apparent value of goods; also 
consumes current without returning value re- 
ceived. The big stores—the best ones--are 
adopting the Standard Arc Lamp. It helps to 
hold the customer. 


The new Standard Arc Lamp has but one 
adjustment. Will operate on circuits of 6, 8 or 
10 amperes. Weatherproof. Highest in effi- 
ciency, moderate in price. 


STANDARD ELECTRIC COMPANY. | 
205 La Salle St., Cor. Adams, Chicago. 





CORNWALL-ON-HUDSON, N. Y., 
WATER-WORKS. 


NOTICE TO CONTRACTORS. 


Sealed proposals addressed to the Board of 
Water Commissioners and indorsed ‘* Pro- 
posals for Water-Works,” will be received 
until 3 p. m., Friday, July 5, 1895, and opened 
immediately thereafter, for the furnishing of 
all material and performing all the work neces- 
sary to construct complete a system of water- 
works for Cornwall-on-Hudson. 

The work includes the furnishing of approxi- 
mately: 

900 tons cast iron pipe 14 in. to 4 in. diameter. 

10 tons special castings, ordinary. 

4 tons special casting», special. 

35 valves. 

30 valve boxes. 

50 double nozzle hydrants. 

2 triple nozzle hydrants. 

An impounding reservoir of 56,000,000 ca, 
pacity. 

A masonry distributing reservoir. 

Also the laying of eight miles of pipe. 

Bids will be received for the above in whole 
orin part. The right is reserved to reject any 
or all bids. A certified check, three per cent. 
of the amount of the bid must accompany each 
proposal. Plans and specifications can be seen 
at the office of the Bourd at Cornwall and 
plans can also be seen and specifications se 
cured at the office of the engineer, 137 Broad- 
way, New York, onor after June 26, 1895. 

CARLOS H. STUNE, President, 
SAMUEL CALL, 
H#NRY N. CLARK, 
CHAS, A. HEDGES, 
WILLIAM A. SEAMEN. 
Board of Water Vommissoners 
ALEXANDER POTTER, 
137 Broadway. New York, Chief Engineer. 
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CAST IRON PIPE AND SPECIALS FOn WATER AND GAS. 


and Fittings, Hydrants, Gates, Pig Lead. etc. CHAS. MILLAR & SON, 


Also fi Pi 
oo Geiea., N.Y. Lead Pipe and Plumbers’ Materials. Agents Akron Vitrified 


Selling Agents, 
Sewer Pipe. 













ESTABLISHED 1858. Wm. N. Beacn, President. 


LAWRENCEVILLE CEMENT CO., Manufacturers of 
Beach’s Rosendale Hydraulic Cement. 


Superior to any other Rosendale Cement. It is FINELY GROUND, always 
UNIFORM and KELIABLKE, unalterable in volume, and not liable to crack. 
Address all communications to the Company. 


Office: Havemeyer Building, Room 411, 26 Cortlandt Street, New York. 


PITTSBURGH TERRA COTTA LUMBER CO. 


POROUS TERRA COTTA OR HARD TILE 


FIRE PROOFING 


Furnished and Constructed In all Parts of the United States. 


500 BEDFORD AVENUE, - PITTSBURGH, PA, 
EASTERN OFFICE: POSTAL TELEGRAPH BLOG. NEW YORK. 


Columbus Office: 312 North High Street. 











ee Soa) || Morris, Tasker & Co. 
_ | eS { INCORPORATED. 
SEWER P| PE GO Offices. 222 & 224 $0, Third St., 


COLUMBUS, OHIO, 


MANUFACTURERS OF 
Boiler Tubes, Wrought Iron 
Pipe and Fittings. 








Quality Unsurpassed. Write for Prices. 


Chicago Office: 616 Chamber of Commerce. 


EXTENSIBLE SEWER BRAGE, 


Guaranteed to be the Safest, Most 
Economical and Most Durable 
Sewer Brace in the Market 
To-day. 


Sole Manufacturers of the Duggan 
Patent Adjustable Bracket. 





Electric Railway and 
Light Pipe Poles a : 
Specialty. 








NOTICE TO ARCHITECTS. 

Office of the Commissioners of Fairmount } 

Park City Hall, Rooms 127-129. 
PHILADELPHIA, April 10, 1895. 

Plans and specifications will be received by 
the Commissioners of Fairmount Park, until 
12 m., Oct. 1, 1895, for an art building to be 
erected in Fairmount Park. 

The Commissioners of Fairmount Park will 
award the following prizes for the various suc- 
cessful plans, namely: 

Ist Prize—Six Thousand Dollars ($6,005) for 
the plans and specifications of the building 


Send a postal for our latest catalugue de- 
scriptive of this Brace, as well as many other 
Special Tools and Machinery for Contractors. 


THE DUNN MFG. CO., LIMITED. 
Penn Building, Pittsburg, Pa. 








CHAS, H. WOUD 


Clerk. 24-4t 





BIDS WANTED FOR LIGHTING THE 
CITY OF KNOXVILLE, TENN, 


Sealed bids will be received by the Board of 
Public Works at their office in Knoxville, 
Tenn., until July 11, 1895, at 2 o’clock p. m. 
for lighting the city with electricity or gas. 
For 200 arc lights 2,000-candle power each, all 
night service; or 800 to 1,000 gas lights of 18 to 
20 candle power. Either contract to run for 
the term of five or ten years. All bids must 
be based upon [the form of a contract, which 
may be had upun application. 

Also bids will be received for the erec- 
tion of an electric light plant to be paid for in 
yearly installments in five or ten years, the 
city to take charge of and operate the same 
within thirty days after completion. Certifted 
check for $1,000 must accompany each bid. 

The right is reserved to reject any and all 
bids or to let the contract tothe most satis- 
factory bidder. 

Specifications for erection of plant will be 
furnished upon application to 

REPS JONES, 
25-3t. Chairman Board of Public Works. 


BRICK PAVING, LANSING, MICH. 


Sealed proposals will be received by the 
Board of Public Works until Saturday, July 6, 
1895, at 2:00 p. m., local time, for paving Michi- 
gan ave. with brick. Approximate quantities: 








ses:ment Certificate plan, as provided by law. 

Proposals must be inc'oeed in envelopes 
sealed and marked “ Proposal for Sewers, 
Grinnell, lowa.” 

Proposals to be considered July 1, 1895. 

Contract to be completed before Nov. 1, 1895 

The right to reject any or all bids is re- 
— J. F. WILSON, City Clerk. 
H. H. ROBBINS, 

R. G. COUTTS. 
Cc. A; SWISHER, 
Grinnell, lowa, June 6, 1895. 24-3t 

_————$——— 

RESERVOIR, NEW YORK, N. Y. 

‘ones eerie | 

No. 280 Broadway, 
New York, June 15, 1895. 
TO CONTRACTORS. 

Bids or proposals for doing the work and fur- 
nishing the materials called for in the ap- 
proved forms of contract now on file in the of- 
fice of the Aqueduct Commissioners, for build- 
ing the Jerome Park Reservoir, near Kings- 
bridge, in the Twenty-fourth Ward of the City 
of New York, will be received at this office 
until Wedneeday. July 10, 1895, at 3 o’clock p 
m., and they will be publicly opened by the 
Aqueduct Commissiobers as soon thereafter as 
possible, and the award of the contract for 
doing said work and furnishing said materials 
will be m:de by said Commissioners as soon 
thereafter as practicable. 

Blank forms of said approved contract and 
the specifications thereof, and bids or propos- 
als and proper envelopes for their enclosure, 
form of bonds, and all other information can 
be obtained at the above office of the Aque- 
duct Commissioners on application to the sec- 
retary 

By order of the Aqueduct Commissioners, 

JAMES C. DUANE, 
EDWARD L. ALLEN, President. 
Secretary. 25-3t 
WATER-WORKS, CINCINNATI, O. 
MT. AUBURN TANK. 
Sealed proposals will be received at the office 
the Board of Administration until 12 o’clock 
noon of Tuesday, July 9, 1895, as follows: 

For all material and the labor required in 
building, complete, one (1) steel water tank 
40 feet in diameter and seventy (70) feet high, 
for the use of the Mt. Auburn service. 

Proposals will be received for this tank ex- 
clusive of ‘he masonry foundation. 

Plans and specifications are on file at the 
office of the Superiatendent of the Water De- 
partment, new City Hall, Cincinnati, O. 

For information apply to the Superintendent 
and ae of the City Water-Works. 


The reserves the right to reject any | 17,018 square yards brick and concrete, 
or all bids. 8,609 lineal feet curbing. 

Bidders must indorse their names and ad-| 3,910 “ ‘ draia pipe. 
dress on the outside of the envelope contain-| 7,400 cubic yards excavation. 


ing their bid, also the indorsement, “Proposal 
for Steel Tank at Mt. Auburn.” 

Each bid to be accompanied by two disin- 
terested sureties or a certified check in the 
amount of one thousand dollars ($1,000) for 
the acceptance of the contract if awarded. 


All bids to be addressed to Chas. S. Loomis, 
City Clerk, and accompanied by a certified 
check for $1,600. Plans and specifications now 
on file in the office of J. C. Davis, City En- 


Sais Soot etinte rot) 


By direction of the board. 
AUGUST HERRMANN, President. E. 0. SELLERS, 
A. P. BUTTERFIELD, Clerk. 25-2 26-2t Supt. 






STAND-PIPE, MAYWOOD, ILL. 


Sealed proposals will be received by the 
Village Clerk of the Village of Maywood, IIl. 

er furnishing all labor and materials neces- 

wy for the construction of a stand-pipe and 
t “undations according to plans and specifica- 
tions prepared by Hill & Enricht, civil en- 
gineers, 1413-1417 Chamber of Commerce B8ldg., 
Chicago, until 8 p. m., June 28th, 1895, at 
the village hall. Plans and _ specifications 
may be seen at the office of the engineers and 
at the Village Clerk's Office, Maywood, Ill. A 
certified check of $500, made payable to the 
Treasurer of the Village of Maywood, will be 
required with each bid, and the successful 
bidder wil! be required to enter into a contract 
with the Village of Maywood within five day § 
after notitication from the Village Board, and 
furnish a bond of $2,500, with securities sat- 
isfactory to the Village Board. Proposals 
must be made on blanks furnished by the Vil- 
lage Clerk or the Engineers. 

SAM’L H. DONALDSON, JR., 


25-2t Village Clerk. 





WATER TUBE BOILER AND STACK, 
ASBURY PARK, N. J. 


PROPOSALS WANTED. 


Sealed proposals addressed to the under- 
signed will be received until 12 o’clock m 
June 28, 1895, at the office of the Water Com- 
missioners of Asbury Park, N.J., for a 200 H.P. 
Water Tube Boiler and Stack to be delivered 
and erected complete at the main pumping 
station, Asbury Park, N.J., stack to be double 
the capacity of the boiler, and to be of best 
quality of iron, and of sufficient height to en- 
sure a gocd natural draught. Bidders to state 
the shortest possible‘time in which they can do 
the work, The Water Commissioners reserve 
the right to reject any or all bids, or to accept 
any that they may deem most advantageous. 

GEORGE W, TREAT, 
JOHN L, COFFIN, 
Water Commissioners, 
AsBURY Park. N, J., June 14, 1895. 25-2t 


For Other Proposals See Page HHI, | nt "tore 2S 


that shall be adopted. 
2d Prize—Three Thousand Dollars ($3,000). 
3d Prize— Two Thousand Dollars ($2,900). 
4th Prize—One Thousand Dollars ($1,(0°), 
Plans and specifications must be complete in 
all . .spects, and must comply with the general 
requirements and specifications that may be 
obtained by application to the undersigne‘1. 
Plans and specifications for which prizes are 
awarded will become the absolute property of 
the Commissioners of Fairmount Park. 
RUSSELL THAYER, 
Chief Engineer and Superintendent 
Fairmount Park. 


SEWERS, EAST ORANGE, N. J. 


Clerk’s office of the Township .of East 
Orange. 

Proposals to build sewers in the streets of 
East Orange. N. J.. named below. will be re- 
ceived by the Township Committee of said 
township. 

In Springdale avenue, from Midland ave 
nue easterly about 350 feet, of 8inch sewer 
with one flush tank. 

In Central avenue, from Scuth Arlington 
avenue, easterly about 650 feet, of 8-in. sewer 
with one manhole and one flush tank. 

In Central avenue,; from Halsted street 
westerly to Cambridge street, and southerly 
through Cambridge street about 428 feet of 10- 
inch sewer, and about 900 feet of 8-in. sewer. 
with four manholes and one flush tank. 

Bidders must name separate amounts for 
each sewer. 

Plans and specifications may be seen at the 
office of Wm. H. V. Reimer, Street and Sewer 
Commissioner, Township Building, Main 
street, East Orange, N. J. 

Provosals must be endorsed, “ Proposals to 
build sewer.” and addressed to and delivered 
to Stephen M. Long, Township Clerk, not later 
than Monday evening, July 8, 1895, at 8 o'clock 

The committee reserve the right to accept or 
reject any or all bids as they may deem for the 
best interests of the township. 

STEPHEN M. LONG, 
Township Clerk. 


21-6t 


25-3t 


















WANTS. 


Rates under the heads “Situations Wanted,” 
** Situations Open,’ or “ Miscellaneous,” 2 
cents per word per insertion for one or two 
times ; for 3 times or more 1% cents per word 
per insertion ; each number, whether of one or 
more figures, counted as one word. Payment 
invariably in advance ; no “till forbia” cards 
allowed ; copy of paper containing card, 15 
cents additional. 


SPREE ey athe 


THOROUGH KAILROAD ENGINEER and 
aii-round first-class draftsman wishes em- 
ployment. ALFRED W. PALMER, Room 
44, 39 Cortlandt street, New York.  20-t 




























location and construction of railways, 

would like position on maintenance of way, 

division engineer or assistant. Address 

H. H., P. O. box 1,117, New York city. 
20-4t. €.0.w. 






















experience on all kinds of construction, 

especially on railroad work, wants posi- 

tion where there is chance of permanency, 

with railroad or construction company. 

Address M. C. C., Engineering News, 
21-4. e. 0. w. 























CITY ENGINEERS or others requiring assist- 
ant experienced in water-works, sewers, 
city surveys and drafting, address “EN- 
GINEER,” Box 42, Station D., Pittsburg, 
Pa, 22-Ht 


TROY GRADUATE—Four years’ experience 
in masonry construction, railroad and gen- 
eral engineering work—desires position. 
Address “TROY,” Engineering nae. % 

























WANTED — Position as assistant onqieees, 
transitman, leveler, or rodman, by ‘94 
graduate of University of Alabama; pur- 
suing past-graduate course; have served 
two years as instructor of field-work; refer- 
ences. N. A. Y., Engineering News, 24-3t 









WANTED-—Position as draftsman in struc- 
tural iron or bridge works, by graduate of 
a technical school. Best of references, 
Salary moderate. Address “COURAGE- 
OUS,” care of Engineering News. 24-3t 


TOPOGRA!HER.—Place wanted by a first- 
classexperienced topographer on railway 
or other work. Address £. W. HESS, 
Box 762, Hazleton, Pa. 24-3t 


BUILDERS, CONTRACTORS, Foreman, ex- 
perienced, reliabie, sober, understands 
plans; quantities; oontracting; set out 
work; order materials on jobs; manage 
men, THOMAS FARRELL, Stephens- 
burgh, N. J. 25-3t 


WANTED —Position by technical graduate, 
with five years’ experience on construc- 
tion. Gor instrument man. Will take 
position as timekeeper for contractor or 
construction compapy. Considerable ex- 
perience in latter position. New York or 
vicinity preferred. ‘‘TRANSIT,” Engi- 

neering News. 25-2t 














EXPERIENCED MASONRY AND TIE IN- 
SPECTOR wants position. Also good 
leveler, rodman, etc. First class _refer- 
ences. W, H. CHRISTIE, Van Etten, 
Chemung Co.,N Y: 25-3t 





YOUNG MAN, age 26, with four years’ ex- 
perience, desirea position as assistant 
(transit or levelman). “PRACTICAL, ’ care 
of Engineering News. 26-4t 





95, TROY, wants situation on construction or 
maintenance of water-works. Water ana 
lyst. Address “BACTERIA,” Engineering 
News. 26 3t 





DRAFTSMAN of four years’ experience in 
detailing bridge and structural work, de- 
aires position with bridge com ae 
tractor or architect for steel buildings. 
Address “ BEAM," care of Engineering 
News. 26-3t 


RAILROAD CLERICAL, Position desired by 
young man, wich three years’ experience 
on construction, two years as chief clerk 
maintenance of way department; one year 
in transportation, auditing and car ser- 
vice departments. References. Address 
“CLERICAL,” care carrier 75, Louisville, 
Ky. 26-1t 








W ANTED—Position by young man, accurate 
reliable and steady; good draftsman; ex- 
perienced in engineering, maintenance and 
superintending of water-works. Address 
oH WwW,” care of Engineering News. 26-2t 





CIVIL ENGINEER, experienced in water 
power construction, water-works, sewers, 
docks, dry docks, foundations and city 
work, desires position with corporation, 
town or construction company ; has instru- 
ments. Address, “W. H.” Engineering 
News. 26-3t. 





YOUNG MAN, 19, desires position to learn 
engineering: one year’s experience. 
reference from formeremployer. ““W. N.,” 
care Engineering News. 26-3t 


z 





WANTED—POSITION with a manufactur- 
ing concern, bank or city water company. 
Have experience as secretary and treas- 
urer, correspondent and expert account- 
ant. Unexceptionable references. Address 
“ SECRETARY,” Box 158, mace 





ENGINEERING NEWS. 


W ANTED-—Position as locating or division en- 
neer. Ten ) ears’ experience on railroad, 
idge and water-works construction. Best 

references. F. 8. T., care Engineering 
News. 25-3t 


A CIVIL ENGINEER, graduate. with six 
years’ experience on sewer work and gen- 
eral engineering practice. is open for en- 
gagement. Address C.U. E., care Engi- 

neering News. 25-2t 


“"9t"” UNIVERSITY OF PENNSYLVANIA 
Graduate—Civil eugineer desires a posi- 
tion; accept anything in line of profession. 
Address J, 588 Bullitt Building, Philadel- 
phia. 24-6t 





SITUATIONS. OPEN 
mA aea——« © 


CIVIL ENGINEER, 12 years experience in | vertisers. 







HEALTH IFSPECTOR.—By a Board of 
Health for a town of 17,000 inhabitants 
within 15 miles of New York. Practical 
knowledge of sanitary engineering. includ- 
ing plumbing, required. Permanent posi- 
tion. State experience, education, age. 
salary expected. Address M. N. B., 104 
Tribune Building, New York. 1t 


AN EXAMINATION FOR CHIEF OF THE 
Bureau of Highways of the City of Phila- 
delphia will be beld in that city on 
Monday, July Ist, 1895. The examiners are 
Justus C. Strawbridce, Jno. H. Converse 
and Edgar Marburg, C. E. Applicants will 
receive the necessary blanks for applica- 
tion by applying to the Director of Public 
Works, Philadelphia. 26-1t 


SITUATIONS OPEN FOR SEVERAL 
bridge draftsmen of experience. Appli- 
cants should state nature of experience, 
salary expected and earliest date on which 
they can report for work. PENNA. 
STEEL CO., B. & C. Dept., Steelton, ay" 

26-26 


WANTED —FOREMAN ON RAILROAD 
grading, construction on Montauk Exten- 
sion R. R. Co. Experience and sobriety 
re quired. Call or address F. A. MOLITOR, 
Amaganseti, Long Island. 26-1t 











































WANTED—Foreman Boilerman; must fur- 
nish best of reference and give full par- 
ticulars, Address C. C, C., P. O. Box 2,132, 
New York. 26-1t 


MISCELLANEOUS. 


For rates see head of first column. 


WILL PAY 15 cents each for copies of Engin- 
eering News of Jan. 3, 10 and March 7 
‘Nos. 1, 2 and 10) of this year 1895, received 
n good order at this office. Address B, P. 
F., care of Engineering News. 

















INDEXES to Vols. XXIII, XXIV., XXVI, 
and XXVII. wanted. Will give 25 cents 
apiece for perfect copies. Address “ F. W.’, 
care of Engineering News. 


PARTNER WITH CAPITAL, to join adver- 
tiser in starting an enterprise, “building 
concrete,”’ monolithic bridges, fireproof 
dwellings, warehouses. Address MONO- 
oS CONSTRUCTOR, cuonenae 
v. J. it 





CAMERA WANTED—Plate 6 x 8. Address, 
with full particulars, 4G. W. P., care of 
Engineering News. 26-1t 


WILL PAY 25 cents each for copiesof En 
gineering News of May 3, 1890, and Janu- 
ary 24, 1891. Address C. A. JUDSON, 
Sandusky, O. 26-3t 








DIPPER DREDGE WANTED—One % to 1% 
yard second-hand dipper dredge. Give full 
description, price and present locat en. 
CHRISTIE & LOWE, 512 New York Life 
Building, Chicago, 11. 26-3t 


me)iaesy.” 


“ Undisplayed” cards (type like that under 
** Situations Wanted ’’) will be inserted under 
this head at the rate of 2 cents per word per 
insertion for one or more times ; the minimum 
price being $1.00 per insertion. Each number 
is reckoned as one word. Payment must be 
sent with order invariably in advance, and no 
“till forbid ” advertisements will be allowed. 
Special contracts will be made for advertis-ng 
by the year and for “ display” cards. 


FOR SALE-20 THACHER ' AIR-DUMP 
cars, —These cars were used for one month 
by John Y. McKane on Long Island, and 
are in perfect condition. They will be sold 
at one-half their original cost and pur- 
chaser will be allowed one month's trial. 
Standard gage M C. B. Vertical plane 
complete. For further particulars apply to 
BLOOMSBURG CAR CO., Bloomsburg, 
Penna. 11-tf 


FOR SALE. 


Buff & Berger transit, nearly new, excellent 
order; only used one month; gradienter acrew, 
stadia wires, full vertical circle, vernier shades, 
graduations on silver; all attachments. Was 
made to order and cost $250. Price $150. Ad- 
dress B. B. TRANSIT, care Engineering 
News. 26-2t 





, 




































BRIGHTLY TRANSIT, ARTIFICIAL LEGS AND ARNS 


Absolutely new. A first-class modern in- WITH RUBBER FEET AND HANDS 
strument, complete witb box, tripod, etc. For| It is not unusual to 
sale at a very low price. Can be examined at | ° thé throttle. or « con 
this office. For particalars, address 

ENGINEERING NEWS PUBLISHING CO., 
23- Tribune.Building, New York. 


CHEAP PUMPS. 


Nos. 6 and 12 Centrifugal Pumps (Baldwins 
ville), with Engines attached, on skids. 
No. 6 New Pulsometer. 
Three ond Five Woodward Fiy-wheel, 
and lots of other Cheap oe. 
MASLUNS’ Contractors’ Pumps, all sizes, 
new. Reduced prices. Kxchanging lists free. 


MASLINS, 


163-167 First Street, Jersey City. 


FOR SALE. 


3 Steam Shovels, 
7 Locomotives, 
27 Cars. 


See an engineer w ; 
ductor. brakeman, 
carpenter, . 
8on, 

fact 

every 

wear * 
two a a) 
@ legs w 

ber feet, Marks® 
P.t 

pert t ng 4a 
muc ‘ rT] 
met 

sion { 

natura 

bers, 

Over ar- 
tificia 

Marks 

in use . 
chase: 











U, 8, and many 
foreign govern- R 
ments, One- 
halfof the 
limbs fur.ished 
by us are made 
from measure- 
ments without 
11 Hoisting Engines. our secing he 
: . rs wearers, Fit 
27 Steam and Centrifugal Pumps. ss A 
; trea 
Plows, Scrapers, Tubs and Derricks. a with pons 
Complete Contractor's Outfits on hand, | !!"stratio s and & 
a formula for 
measuring sent 


THOMAS CARLIN’S SONS, | "= 


Allegheny, Pa. —— 


Electric Motor for Sale. A.A MARKS 701 Broadway, New York. 


ees FOR SALE OR RENT. 


A practically new 5 HP. Waddell-Entz Slow Sane 
Speed Motor (in use only abcut four morths)| “4 Souther Steam Shovel, in first-class work 
ing order, nearly new, 134 cu. yds. dipper. 


for sale at a low price. — 
Can be seen at any time o upon at E. A. HERMANN, 
2603 Lafayette Ave., St. Louis, Mo, 














this office. Address ~ 
Care of Engineering News, 
Tribune Building, New York. 





JNDIGATING and RECORDING GAUGES 


(Electrical or Mechanical.) 


Any Distance or Direct Acting. For Water, Tides, Sewerage, 
Gas. Gas Holders. Mains, Reservoirs, Tanks, Standpipes, 
Water Pipes. Kilns, Pressure, Temperature, Etc., Etc. 


Height of Water in Standpipes. . + «+ >; 
By Pressure Below the Frost Line. 


Manufactured by F, J. DIBBLE, Peabody, Mass. 


NATIONAL ELASTIC NUT CO. 


Foot of Russell 4ve,, Milwaukee, Wis. 













Transmitter. 








aa oe Tr. 






AKE Track Bolts fitted with El«s 

tic Nuts. They never work loose, 
require no washer Also Hot-pressed 
Nuts. All kinds of Bolts. Washers, 
s——Rivets, etc. 


BRIDGE ENGINEERING 


Mechanics; Mechanical Drawing; Electricity; Architecture; Architectural 
Drawing and Designing; Masonry; Carpentry and Joinery ; Ornamental and 
Structural Iron Work ; Steam Engineering (Statio , Locomotive or Marine); 
Railroad Engineeriny; Municipal Engineering ; Plumbing and Heating ; Coal 
and Metal Mining; Prospecting,and the English Branches. Students make 
rapid progress in learning to Draw and Letter. Specially prepared Instruction 
and Question Papers, Condensed, Simplified. Send for Free Circular, stating the 
subject you wish to study, to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa. 














MININC, IRON CITY CHAIN WORKS, 
CRANE, JAS, McKAY & CO., PITTSBURG, Pi 
sce” HIGH GRADE TESTED CHAINS. 
All chain proved on a Tinius Olsen & Co.’s Hydraulic 
CHAINS. Testing Machine before shipping. Write for Prices. 





EFFICIENCY, ECONOMY 
The Young Gravity Lock Nut. 
The Brownley Injector. 


TROLLEY POLES and BRACKETS 


All Railway Supplies. 


SIMPLICITY, 





For Information Address 


150 Broadway NewYork City 


THE YOUNG LOCK NUT CO. 





GA! &= ux 


375 


la 

















Reliable Engineers, 


instrument Men and Draftsmen, 
furnished promptly through the 
ENGINEERING EMPLOYMENT 


BUREAU, Syracuse, N. Y. 
No Charge to Employers. 


SECOND-HAND RAILS FOR SALE. 
000 Tons ori 65-lb. T steel; 1 Ten 

ecuiasl 60-lb. T steel; 1,200 Tons Otiginal 56 Ib. 
T steel; 700 Tons 50-lb. T ee iy 
Tons original 40-Ib, T steel; 300 Tons 35-1b. T 
tee}: 3,700 Tons 30-Ib, T steel; 600 Tons 30-1b. 
# en: 300 Tons 20-1b, T steel; 400 Tons 25-1b. 
T steel; 150 Tons 16 Ib. T stee! 

Al] sizes of Street Girder and Tram Rails. 

‘tl above I have positively for sale, and se- 
jectec, and but little worn. In lots to suit 
buyers. Will purchase any size relayers. 


JOSEPH JEWKES, 


Railway Equipment, Pittsburg, Pa. 
EE eee 


R Al LS FOR RELAYING 


CHEAP! 


Immediate Delivery. 


5,000 Tons 56, 60, 65 lb. Steel Relayers. 
2000 “ 35-Ib, Iron Relayers. 


JOS. JOSEPH BROS., - Cincinnati, 0. 
Chicago Office, 1637 The Monadnock. 
——_—_——— 


STEEL T RAILS! 


- « WE HAVE... 

950 tons selected second-hand 30-lb, Steel T 
Rails for sale; well located for shipment 
to points South. 

—aAND— 

375 tons of 25’s in West Virginia for early 

August delivery. 


ROBINSON & ORR, 
419 W-od St., Pittsburg, Pa. 


Boilers Last Longer 
+ Fuel Goes Further, 
Repairs are Less 
and Life is Safer. 


WHERE 


RELIANCE SAFETY 
WATER COLUMNS 


ARE USED. 
They should be in- 
cluded in all boiler 
specifications in the 
interest alike of 
economy and safety 
Write for Catalogue. 


Only Award at the 
World’s Fair. 


. Senton Trial sub- 
ject to Satisfac- 
tien. 


THE RELIANCE GAUGE CO., 
69 to 89 East Prospect St. Cleveland 0. 
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THE UNITED STATES 
Public Works 


Containing a Summary of the 


Methods of Construction and 
Character of Materials and Plant 


1,400 | Used in the Public Works under the charge of 


the War and Treasury Departments, and of 
the Commissioners of the District of Col- 
umbia, including works of River and Harbor 
Improvement, Buildings at Posts of the 
United States Army, Lighthouses, Public 
Buildings, Life-Saving Stations, and Works 
of Municipal Engineering of Washington, 
D. C.; also of the Laws, Regulations and 
Forms Prescribed for the Conduct of such 
Works; and a Directory of the United States 
Agents in charge of these Works, and of 
Contractors for them; also of Manufacturers 
of and Dealers in Machinery, Materials and 
Miecellaneous Supplies Used in the Con- 
struction of the Works. 

Published as a Book of Reference for 
all Persons Interested in the Public 
Works, and for Engineers and Uon- 
tractors in general, 

CAPTAIN W. M. BLACK, 


Of the Corps of Engineers of the United 


States Army, Member of the American 
Society of Civil Engineers. 


Illustrated by over Forty Photograv- 


ures and Working Drawings. 


Oblong, 4to, Cloth, $5.00. 


JOHN WILEY & SONS, 


NEW YORK. 





ae COLLEGE, 
SWARTHMORE, PA. Under care of 
Frinds. Opens 9th month 17th, 1895. Fall 
Col ege Courses for young men and young wo 
men, wading to Classical, Engineering, Scien- 
tific and Literary degrees. Machine shops, 
laboratories and libraries. For Catalogue and 
particulars, address 
CHARLES DeGARMO, Ph. D., President. 


LAFAYETTE COLLEGE, 


EASTON, PA. 
Thoroughly equipped technical courses in 
Civil, Mining and 
Electrical Engineering 
and Chemistry. 
For catalogues address 


THE RECISTRAR. 








City Roads and Pavements. 


By WILLIAM PieRsSON Jupson, M. Am. Soc. C. E., M. Inst. C. E. 
Octavo, Flexible boards, 75 Cents. Cloth, $1.00. 


From the Journal of the Association 


of Engineering Societies, Jan:, 1895: 


“ While this work 2 pee with special reference to the needs of the City of Oswego, 
w. e 


itis believed that it 


nd application in many other cities in this country. . . . T 


bh 
work is very handsomely got up, and is profusely illustrated with hotographs and with 
colored lithographs of the different form of construction. . . .” . . 


-From the Engineering Magazine, March, 1895 : 
“Although a great many books have been written agen the subject of pavements and 
e 


road maintenance, this little book will have a place among 


the fact that  tesate se roads 
0 say, contain about 25, 
be proposed 


and will 
are to be accepted and used. . . . The whol 
literature u 
journals, 

municipal officials 


jally adapted to towns of about the size of Oswego,— 
inhabitants. It discusses the various methods which may 
for such towns, and the reasons why some are to be avoided and some 
. : ¢ discussion is based upon geueral reports and 
results culled from statistics of 75 cities, together with the recently 
n the subject, written by experienced engineers and publish 
he’book cannet fail to be of value to many municipal engineers and bodies of 


iterature of road-makinog from 
that 


ublished floating 
in the technical 


The above work should, of course, be owned by every City Engineer. 


also prove of great interest and value 


e tl! Builders of Iron and Steel Structures, 


Municipal Officials 


who are interested in road and street construction. 


Cuas. M, Jarvis, Pres’t and Chief Engineer. 


— 


Burr K. Fre.p, Vice-Pres't. 


Gero. H. SAGE, Secretary. F. L. Witcox, Treasurer, 
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RAILROAD BRIDGE AT WATERBURY, CONN. 


The above illustration is taken direct from a photograph of an Iron Truss and Plate Girder 
Bridge designed and built by us to carry the tracks of the M. W. & C. R. KR. R. over 
the Naugatuck River, at Waterbury, Conn. 
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MACHINE SHOP FOR THE BRIDGEPORT MACHINE TOOL CO., 
AT BRIDGEPORT, CONN. 


The above illustration is taken direct from a photograph, and shows the interior of a Machine 
Shop designed and built by us for The Bridgeport Machine Tool Co., at Bridgevort, 
Conn. The hilding consists of two parts, each 40 ft. in width; that shown in 
the immediate foreground being one story high for erecting room, while 
that portion of the building shown on the right is two stories 
high— light work being done on the second floor 


Engineers, Architects and 


Office and Works: EAST BERLIN, CONN. 
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MACADAMIZING. 


OFFICE OF THE ENGINEER OF COUNTY 
Rosps, Richmond County, N. Y. 
Henry P. Moreison, Engineer, 
P. O. Box 582, 
STAPLETON, S. I., June 11, 1995. / 


\ 
! 


Sealed bids or estimates will be received by 
the Board of Supervisors of Richmond County, 
N. ¥.. at the Village Hall, Stapleton, Staten 
Isiand, until July 8, 1895, at 3 o’cleck p. m., for 
regulating, grading and constructing mac- 
adam pavement, and renewing the present 
macadam pavement, on certain hereinbelow 
mentioned county roads, in accordance with 
specifications, plans and profiles on file in this 
office. 

8. Fresh Kills Road, in the town of West- 
field, from Main street, Tottenville, to station 
190-00 at Rossville, including Washington 
street, from Main street to Bentley street; 
estimated quantities, 35,000 sq. yds. of mac- 
adam pavement; 19,000 cu. yds. of excavation ; 
135 lin. ft. of 12-in. culvert pipe; 135 lin. ft. of 
ls-in. culvert pipe; 45 lin. ft, of 20 in, culvert 
pipe; 45 lin. ft. of 24-in. culvert pipe; 5 cu. yds. 
of dry rubble masonry; 5 cu. yds of cement 
rubble masonry; 800 lin. ft. of 4-in. tile drain; 
price per 1,000 for taking down and rebuilding 
brick masonry; price per lineal foot for point- 
ing up brick culverts; price per lineal foot for 
reiaying old pipe culverts; number of days bid 
for the completion of the work. 

9, Richmond Road, in the town of Middle- 
town. from the easterly side of Bay street to 
crosswalk on the easterly side of Court street; 
estimated quantities, 4,795 sq. yds. of macad- 
am renewals; 1,200 cu, yds. of excavation; 275 
aq. ft. of 3-in. flagging; 950 eq. ft. of new bridge 
stone; 210 sq. ft. of old bridge stone relaid; 10 
sq. yds. of new specification block pavement; 
5 sq. yds. of old block pavement relaid; price 
per lineal foot for 8, 10, 12. 15 and 20-inch cul- 
vert pipe; number of days bid for the comple- 
tion of the work. 

10. Richmond Road, in the town of Middle- 
town, from station 42-50, at Broad street, to the 
northerly line of Vanderbilt avenue; esti- 
mated quantities. 5,250 sq. yds. of macadam 
pavement; taking up and relaying 850 sq. yds. 
of block pavement; 1,775 cu. yds. of excava- 
tion; 40 lin. ft. of 12-in. culvert pipe; 85 lin. 
ft. of 20-in. culvert pipe; 45 lin. ft. of 24-in. 
culvert pipe; 70 lin. ft. of 10-in. iron culvert 
pipe; 25 lin, ft. of 4-in, tile drain; 5 cu. yds. of 
dry rubble masonry; 5cu. yds of cement rub- 
ble masonry; number of days bid for the com- 
pletion of the work. 

il. Cary avenue; and Post [avenue, from 
Columbia street to Richmond Avenue, in the 
Towns of Castleton and Northfield; estimated 
quantities, 10,225 sq. yds. of macadam renew- 
als: 1,550 cu. yds. of excavation; 1.550 sq. 
ft. of new bridge stone; 650 sq. ft. of old 
bridge stone relaid; 200 sq. yds. of new speci- 
fication block pavement; price per sq. yd. for 
relaying old block pavement; price per lineal 
foot for 6, 8 10 and 12-in. culvert pipe; num- 
ber of days bid for the completion of {the 
work. 

12, Fingerboard Road, in the Town of South- 
field, from Richmond road to Station 61-00 
near Sand lane; estimated quantities, 10,900 


sq. yds, of macadam pavement; 12,170 cu, 
yds, of’ excavation; 105 lin. ft. of 12-in. 
culvert pipe; 70 lin. ft. of 15-in. culvert pipe; 
35 lin. ft. of 24-in. culvert pipe; 5cu. yds, of 
cement rubble masonry; 5 cu. yds. of dry 
rubble masonry; 600 lin. ft. of 4-in, tile drain; 
price per lineal foot for furnishing and lay- 
ing 8-in. culvert pipe: price per lineal foot 
for rebuilding old stone culverts; number o 
days bid for the completion of the work. 

18. Richmond terrace, from Richmond ave- 
nue to the westerly line of the Harbor road, 
in the town of Northfield; estimated quanti- 
ties, 19,500 sq. yds. of Macadam renewals; 
4,400 cu. yds. of excavation; 1,100 sq, ft. of new 
bridge stone; 2,000 sq. ft. of old bridge stone 
relaid; 10 sq. yds. of new specification block 
pavement; 35 sq. yds. of old block pavement 
relaid; 35 lin. ft. of 8-in. culvert pipe; 35 lin. ft. 
of 12-in. culvert pipe; 35 lin. ft. of 15-in. cul- 
vert pipe; 35 lin. ft. of 20-in. culvert pipe; 
number of days bid for the completion of the 
work. 

14. Broad street, in the town of Middletown, 
from the westerly line of Bay street to the 
easterly line of Richtaond road; estimated 
quantities, 5,350 sq. yds. of macadam re- 
newais; 2,20) cu. yds. of excavation; 800 sq. ft. 
of new bridge stone; 400 sq. ft. of old bridge 


stone relaid; 10sq. yds. of new specification } 


block pavement; number of days bid for the 
completion of the work. 


Plans and specifications more exactly setting 
forth the nature and amount of the work to be 
done, and the conditions under which the con- 
tracts for the same will be let, are now on file 
in the office of the Engineer of County Roads, 
Savings Bank Building, Stapleton, S. I. 
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The right to reject any or all bids for the 
above work is reserved by said Board of Super- 
visors of Richmond County, as may be deemed 
for the best interests of the county. 

By order of the Board of Supervisors. 

FRANKLIN C. VITT, Clerk. 

P. O. Address, Stapleton, S. I. 

Specifications and prints to be had only on 
personal application at this office. 25-3t 





BRICK PAVING, WAUKEGAN, ILL. 
NOTICE TO CONTRACTORS. 


Sealed bids, indorsed with the title of the 
work and name of bidder, will be received by 
the City Clerk of the City of Waukegan until 
6 o'clock p. m., July 15, 1895, for grading. lay- 
ing, 1,110 lin. ft. curbing and 2,800 eq. yds. 
of brick pavement, more: or less, on Gene- 
see street, under an ordinance of said city, 
entitled, “‘An Ordinance for the Improvement 
of Genesee street from the North Line of 
Grand avenue to the North Line of Clayton 
street, in the City of Waukegan, County of 
Lake and State of Illinois, and for the Levying 
of a Special Tax Therefor,” Approved April 
5, 1895. 

Plaus and specifications for the work to be 
done are on file in the office of the City Clerk 
of the City of Waukegan, and copies of specifi- 
cations can be obtained cn application to said 
City Clerk. Bids must be made on printed 
blanks provided for the purpose, which are 
bound with the specificxtions. And all bids 
either on all or any part of the work must be 
accompanied by a certified check for the sum 
of $300, made payable to the city of Wauke- 
gap, which sum shall be forfeited and paid to 
the city of Waukegan on failure of bidder to 
enter into contract within 10 days after being 
awarded contract: Checks of unsuccessful 
bidders willbe returned within two weeks 
after date of awarding contract. The City 
Council reserves the right to reject any and 
all bids, 

ROBERT B. CONOLLY, City Clerk. 

June 8, 1895. 25-2t 


NOTICE TO CONTRACTORS. 


Sealed bids indorsed with the title of the 
work and name of bidder will be received by 
the City Clerk of the city of Waukegan, until 
six o’clock p, m., July 15, 1895, for grading, lay- 
ing 3,930 lin. ft. curbing, and 10,365 sq. yds., of 
brick pavement, more or Jess, on Madison, 
County and Washington streets, under an or- 
dinance of said city encitled, “An ordinance 
for the Improvemert of Madison street from 
14 ft. east of the west line of State street to the 
east line of Genesee street, and from the west 
line of Genesee street to the west line of Coun- 
ty street, and of County street from the south 
line of Madison street to the north line of 
Washington street, and of Washington street 
from the west line of County street to the wes 
line of West street in the city of Waukegan, 
County of Lake and State of Llinois, and for 
the levying of a special tax therefor.’ Ap- 
proved April 5, 1895. 

Plans and specifications for the work t» be 
done are on file in the office of the City Clerk 
of the City of Waukegan, and copies of specifi- 
cations can be obtained on application to said 
City Clerk. Bids must be made on printed 
blanks provided for the purpose, which are 
bound with the specifications; and all bids 
either on all or any part of the work must be 
accompanied by a certified check for the sum 
of $700, made payable to the City of Wauke- 
gan, which sum shall be forfeited and paid to 
the City of Waukegan on failure of bidder to 
enter into contract witbin 10 days after being 
awarded contract. Checks of unsuccessful 
bidders will be returned within two weeks 
after date of awarding contract. 

The City Cour cil reserves the right to reject 
any and all bids. 

ROBERT B, CONNOLLY, 
City Clerk, 
25-2t 





June 8, 1895, 





PUMPING ENGINE, ASBURY PARK, 
N.'J. 
PROPOSALS WANTED, 


Sealed proposals addressed to the under- 
signed, will be received until 12 o’clock m., 
June 28, 1895. at the office of the Water Com- 
missioners of Asbury Park, N. J., for a one 
million gallon pump delivered and erected 
complete at main pumping station, As- 
bury Park, N. J., also for a two million gallon 
pump under similar conditions. 

The Water Commissioners reserve the right 
| to reject any or all bids, or toaccept any that 

they may deem most advantageous to the in- 

terests of the borough. Specifications can be 
had at the office of the Water Commissioners. 
GEORGE W, TREAT, 
JOHN L. COFFIN, 
Water Commissioners, 


ASBURY PaRK, N. J., June 14, 1&5. 25-2 





NOTICE TO SEWER CONTRATORS. 


CITY OF PITTSFIELD, MASS. 

Sealed proposals for building about one and 
three-quarter miles of pipe sewers in the City 
of Pittsfield, Mass., will be received by the 
Board of Public Works of said city until 12 
(M.), July 10, 1895, when they will be opened 
and read in the presence of competitors. 

All proposals must be on blank forms fur- 
nished by said Board and must be accompanied 
by a certified check, payable to said city. for 
$500, 

Pipe, brick, cement and iron manhole cast- 
ings will be furnished by said city. Plans and 
profiles can be seen and specifications and, 
form of contract obtained at the office of | 
Krnest W. Bowditch, 60 Devonshire street, 
Boston, Mass. 

No bic will be received unless the bidder has 
looked the work over on the ground. 

Said Board reserves the right to reject any 
or all bids. 

ERNEST W. BOWDITCH, 
26-1t Engineer. 


NOTICE TO CONTRACTORS. 
SEWER MATERIALS, CITY OF PITTS- 
FIELD, MASS. 

Sealed proposals for the furnishing of any of 
the following materials will be received by the 
Board of Public Works for the City of Pitts- 
field, Mass., up to the hour of 12 M. on the 10th 
of July, 1895, at the City Hall in Pittsfield, at 
which time and place all persons competing 
are invited to be present. The proposals will 
then be opened and read, and no proposals will 
be received after that time, except upon rejec- 
tion of all proposals then presented. 

Specifications can be seen at the office of 
Ernest W. Bowditch, 60 Devonshire street, 
Boston, Mass., and at the office of the Board 
of Public Works, Pittsfield, Mass. 

All proposals must be made upon blank 
forms, furnished by said Board, and must b3 


accompanied by a certified check for the fol- 
lowing amounts: 

With bid on brick, $75. 

With bid on manhole castings, $50. 

With bid on vitrified sewer pipe and spe- 
cials, $75. 

With bid on cement. $50. 

The approximate quantities required are: 

Brick, 76,000. 

Pipe (including specials) 9,000 feet. 

Cement, 250 bbls., American, and 50 bbls. 
Portland. 

Manhole castings 
sets. 
The Board of Public Works reserve the right 
to reject any or all bids. 

ERNEST W. BOWDITCH, Engineer. 
26-1t 
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NOTICE TO SEWER CONTRACTORS. 
TOWN OF WINCHESTER, MASS. 

Sealed proposals for building about three 
miles of pipe sewers will be received by the 
Sewer Commissioners of the Town of Win- 
caester, Mass., at their office, the Town Hall 
Building of said town, until 12 m. ef Tuesday, 
July 2d, 1895, 

The award of the contract, if awarded, will 
be made as soon thereafter as practicable. 

All proposals must be on blank forms fur- 
nished by said town,and must be accompanied 
by a certified check for $1,000, drawn on 
some National Bank of the City of Boston and 
made payable to the Treasarer of the Town of 
Winchester. 

Some of the approximate quantities are as 
follows: 


3,310 linear feet of 6 inch sewer. 


ee 


(frames and covers), 36 


3,230 “ “ 8 ‘s “ 
6,022 “ “ 10 “ “ 
428 “ “ 12 “ “ 


1913 “ Pe ee ee we 

150 cubic yards of brick masonry in 
manholes, 

15,000 cubic yards of excavation at 
various depths. 

Bricks, pipes, cement, and iron castings will 
be furnished by the town. Plans can be seen, 
and specifications, forms of contracts and pro- 
posals obtained at the office of the Engineer in 
charge of Sewers, at the Town Hall Building, 
Winchester, Mass. The Sewer Commissioners 
reserve the right to reject any or all bids. 


ERNEST W. BOWDITCH, 
Chief Engineer. 


MACADAMIZING. 
MORRIS COUNTY, N. J. 

Proposals for the macadamizing certain 
roads in Morris County will be received by the 
Board of Freeholders not later than Wednes- 
day, July 16, 1895. 

Specifications and all information furnished 
upon application to WM. EK. KING, County 
Engineer, Landing, N. J., or of J.C. WHITE, 
Clerk, Morristown, N, J. 25° 5t 


26-16 
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WATER-WORKS--RED Hi )OK 
NOTICE TO CONTRACT()):< 


Proposals will be received by th: 
Water Commisioners of the Vili 
Hook, N. Y, at their office ia s 
until 2o’clock p. m, on July 9 . 
material and labor required to eoy«: 
works in said Village of Red 1), 
Also for hose, cart, truck and ladde; . 

Bids will be received for furnishin g and l 
ing about eight miles of pipe, res, rede = 
drants, valves, pumps, boilers and — 

The right is reserved to reject 
proposals. Blank bids and sp. 
the water-works can be obtained of I 
Commissioners, and plans will be «. 
them ten days prior to the day of |... 


D. W. WILBI R 

H. L. COOKIN ‘HAM 

H. PROSEUS. 

H. ELLSWorty 
Board of Water Commissioners »; 


f the V 
lage of Red Hook, N. Y. 4% “y 


eee 
PROPOSALS FOR WORK AT pro. K 


ISLAND. 


Sealed proposals will be received a: the 
office of the Town Clerk of New Shoreham, 
Block Isiand, RK. 1., by the committee for such 
town, until 12 o’clock noon on the 29th dav of 
June, 1895, for 20,200 tons of stone, 85 m. feet of 
pile sheathing and 169 piles, required for ex 
tending and building breakwaters at the 
channel connecting the Great Salt Pond with 
the ocean, in accordance with drawings and 
specifications, copies of which specitications 
may be had on application at this oftice. The 
committee will reject all bids received after 
the time herein stated for opening the same 
Proposals must be inclosed, sealed and marked 
“Proposals for Breakwater at Great Salt 
Pond,” or “ Proposals for Pile Sheathing at 
Great Salt Pond,” and addressed to ED 
WARD P. CHAMPLIN, Town Clerk, Block 
Island, R. J. 

EUWARD P. CHAMPLIN, 
26-1t Clerk of the Committee. 


rr 


WATER WORKS.—MON MOUTH, ILL. 


Sealed proposals will be received at the office 
of the City Clerk of the City of Monmouth, Lil. 
up until 12 o’clock noon of Monday, July &th, 
1895, for the purpose of furnishing a}! the labor 
and materials necessary for the laying of the 
following approximate amount of water 
mains: 6,000 feet of four-inch pipe and 5,0 
feet of six-inch pipe, including all the neces- 
sary hydrants, valves and special! castings. 
Plans, profiles and specifications can be seen 
at the office of the City Engineer or the City 
Clerk. Kach bid must be accompanied bya 
certified check on some Monmouth bank for 
$300. Bids must be ‘made upon blanks fur- 
nished by the City Engineer. The right is re- 
served to reject any or all bids. 

THOS. 8. McCLANAHAN, 
City Engineer. 
J. ARTHUR STEVENSON, 
City Clerk. 26-t 
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SEWER-PIPE LAYING, BLOOM- 
FIELD, N. J. 


Sealed proposals will be received by the 
Township Committee of Bloomfield, N. J. 
until Monday, July 8, 1895, at 4:30 p. m., for 
the laying of about 7,233 ft. of 8-in. sewer pipe 
and about 3,259 ft. of 20-in. sewer pipe The 
following are the names of the streets to be 
sewered: Belleville avenue, from Broad street 
to Spruce street; Monroe place, from Park 
place to Spruce street; Park place, from Beach 
street to Liberty street; Liberty street, from 
Park place to Spruce street; Franklin street, 
from Washington street to a point 250 ft. south 
from Broad street; Montgomery street, from 
Spruce street to West street; Austin place, 
from Liberty street to Fremont street; Park 
street, from State street toa point near Broad 
street; Fremont street, from Franklin street 
to Spruce street, with 8-in. pipe; Montgomery 
street, from Franklin street to Spruce street, 
and Spruce street, from Montgomery street to 
Belleville avenue, with 20-in. pipe. Plans and 
specifications can be seen for the above work 
at the office of the sewer engineer, A. H. Olm- 
sted, 27 Broad street, or specifications ant 
bidding blanks wil) be sent to any address 0) 
application. 

Each proposal gust be sealed and endorsed 
“ Sewer Proposals,” and addressed to William 
L. Johnson, Township Clerk. Each bid must 
also beaccompinied by a certified check for 
$1,000. 

WM. L. JOHNSON, 


26-2t Townsbip Clerk, 
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CORPORATION NOTICE. 


IONS 
opoSALS FOR HOUSE CONNECTIONS, 
PROP LAINFIELD. N. J., SEWERS. 


sareuant to a resolution adopted by the 
coo Council of the City of te nape 
x. J., at a special meeting thereof, held June 
19, 1895, notice is hereby given that the Com- 
mon Council will meet on July 8, 1895, at eight 
m. at the Council Chamber, 109 Park 
City of Plainfield, at mye 

Jace said Common Council 
ae proposals for doing the work, 
and furnishing the materials, for the construc- 
tion of house connections, from the sewers 
proper, to the curb lines, being part of the sys- 
ten: of sewerage, With appurtenances neces- 
sary to camplete the same contemplated in the 
ordinance, evtitled “An Ordinance to Provide 
the Construction of a System of Sewer. 
age,” approved July 25, 1894, as provided for in 
the plans and specifications, adopted by the 
Common Council June 19, 1895, and filed in the 
office of the City Clerk, 109 Park avenue, 
Plainfield, N. J. Upon receipt of the bids, or 
proposals, the Council will immediately pro- 
ceed to unseal the same and publicly announce 
the contents in the presence of the parties bid- 
ding, or their agents, provided said parties, or 
agents, choose to be then and there present, 
and also to make proper record of the prices 
and terms upon the minutes of the Council. 

Each proposal must be accompanied by a 
certified check for $509, payable to the Treas- 
surer of the City of Pluinfield. 

The engineer’s approximate estimate of the 
quantities of materials required, and the work 
to be done, is as follows: 

32,000 lin. ft. four (4) in- house connections, 
to be constructed from the sewer proper to the 
curb lines. 

Duplicate plans, specifications, contract, 
bond, ete., may be examined and forms of pro- 
posals may be obtained at the office of A. J° 
Gavett, Constructing Engineer, 109 {Park 
Avenue, Plainfield, N. J. 

The right to reject any or all bids is expressly 
reserved by the Common Council. 

All proposals must be endorsed “Proposals 
for House Connections.” — 

JAMES T. MACMURRAY, 
26-1t City Clerk.@ 


To the Stockholders of the Engi- 
neering News Publishing 
Company: 


* Notice is hereby given that a meeting of the 
stockholders of this company will be held at 
its officein the Tribune Building, New York 
City, on the 5th day of July, 1895, at 12 o’clock 
noon, for the purpose of electing trustees and 
the transaction of other business, 

Dated, New York, June 17, 1895. 
GEO, H. FROST, 
D. McN. STAUFFER, 

Trustees. 
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For Structural Engineers. 


TABLES «= DIAGRAMS 


FOR THE USE OF 


Engineers and Architects. 
WILLIAM W. CREHORE C, E. 


By means of these Tables and Diagrams th® 
engineer can solve by inspection the most 
important problemsin Structural Engineering. 
There are 15 Tables and 9 Diagrams which, 
with a few meeeeeee are sold separately at 
25c. each. Price of the entire set is $7.50. 

A complete INDEX TO PROBLEMS whose 
answers may be read from these Tables and 
Diagrams will be sent free to any address on 
request, by 


Engineering News Publishing Co., 


TRIBUN® BUILDING, NEW YORK. 
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SELECTED LIST OF BOOKS FOR SALE BY 


ENGINEERING NEWS PUBLISHING CO. 


A Move for Better Roads.................. 





Herschel and North. Road Making and 












‘CONTRACTS: 


WHERE TO FIND THEM. 


—SEEK— 








Baker. Manual of American Water III, as.nc06ssnaesacnnccsseseeesces 50 8 s 
Wee ceadden ROSEN eSten0edc coceccecee ces 00} Hiroi. Plate Girder Construction 50 ll 1neerid BWS 
Baker. Masonry Construction .. ........ 5.00 a Land Surveying ... .... + 2.50 ® 
ae 75 
Baker. Surveying Instruments.......... 3.00) Howe. Maximum Stresses in Drawbridg- . P 
Baker. Sewage Purification in America. 1.00| es Having Two Equal Arms... .......... 25 Single Copies, 16 Cents. All Newsdealers, 
Barr. Pumping Machinery............... 5.00 | Huntingdon. Rood Master's Assistant.... 1.50) | phere is absolutely no other 
Barrus. Boiler Tests................4. -+e+ 5.00] Johnson. Drainage Tables................. =| | =e eee = aa. 7 
Barstow. Cost of Laying Water Pipe.... .10| Johnson. Modern Framed Structures, veaatio. “aa  eutinanetees to 
Baumeister. Cleaning and Sewerage of J pneeey one Seeetine tht eneeeeeneeeesesens aS everybody in such a case, as an ad 
EAA tat ane Csducdad exon vesecessacehes ei } ay City eats oni Pavements.” 100 | | Yertsement in ENGINEERING News. 
Berg. Buildings and Structures of Ameri- Katté, W. Specifications. 7 a of city, town, 
tan ndbirccccicvesencsvocecs 7.530) No.1. Specifications for Construction of Officials village, town 
Billings. Water Works Construction.... 2.00 ne a eeeaey Con- ship, drainage 
Block Signaling, American Practice...... 2.00 een Cie eens i district, or any 
tion, Graduation, Masonry, the : ati y find it 
Bouscaren. Highway Bridge Specifica- including Specifications for laying the ae a con pea 
Re abe. is aki 25 wees? = _— zing ae mediam for advertising their public 
i. un ons, Timber, Ironwork, yorks; city ineers, c S , and 
Penesaren, Railway Bridge Specifica Syaeral eee ngutcatis te evensialy” whe bas amp teaeanal ie 
SOR emer wenn eeseeeeees seeeeseesseces . a work, ndemnity ond, 16 public works promotion, planning 
Buchanan. Table of Squares. ...... sossace 2. . BODO reso deme nnecugkiens ae or construction will find it a good invest 
Byrnes. Highway Construction.......... 5.00 No. 2, Specifications for Standard Pile ment to be on its subscription list. 
Carhart. Field Book for Civil Engineers, 2. No.3. Se dieaeeaine ae = Standard Engineering Publications 
Clay, Cunningham & Stowell. General No. 4. Specifications for Tracklaying.... .10 for Bale 
ee for Structural Steel (with os Kidder, Architect's ana Builder's Pocket | —— ADDKESS— 
Sececesccece eb eGabade Gc Tedsd ckeoesead « i i 4.00 
Clevenger. Surveying.................... 2.50| McGee. Areas of Triangles... -10 THE ENGINEERING NEWS PUBLISHING COMPANY, 
Codrington. Maintenance of Macada- McGee. Tables of Metrical Equivalents. .10 ¥ Tribune Building, NEW YORK. 
Merriman. Hydraulics, A Treatiseon.. 3.50 
PE I cemcdicncgbeccccscndacaceeses 3.00} Merriman & Jacoby. Bridge Design..... 5.00 OOO OOO 
Cooper. American Railroad Bridges. ... 2.06 |Newman. Scamping Tricks............. 1.00 
a a is cow A, De een = Setern. Tables of Moments of Inertia... 3.00 Th S ~ 
x road a Parsons, Turnouts ..... ean ho 
Crandall. Earthwork SN c6d6dsdeuecee 2.00] Patton. Practical Treatise on Founda- e eparate ystem 
Crandall. TransitionCury= ©... Dene MN ms aacna cance ab oe. 5.00 ft S e 
Seenmnen. anne hen amend Practice hy Paul Railway Surveys and Resurveys  .25 0 ewerage ° 
; y 5 lectric Rallways........ 0 3 q age Di ; ~ti 
Crehore. Tables and Diagrams for Struc- a | i — nn ae 6.00 Its Theory and Construction. 
tural Engineers..................... each, .25| Rand. Uses of Compressed Air............ 1.00 
Cross. Field Kook. 4th edition ...... ... 00! Searles. Field Kuuineering.. ............ 3.00 By CADY STALEY and 
Dunham. Plat and Profile Book. 20 miles 1.00| Shaw. Municipal Government....)))**”’ 2.00 GEO. S. PIERSON 
Engineering News Index. 1874-1890....... 1.00} Snerman. Theory and Practice of Let- aeeeeeenirnrnin ha. 
ryeees. Seanete and Water Supply ae qittiat- is. seriberabssesantente, + «++ 200000 .60 | Second Edition, Revised and Enlarged. 
Pesecocccccccese cecccesecsecce Oe Shunk. le BOO ccccecnces maidacne are 4to; pp., 282; numerous Iilustrations 
Fish. Lettering of Working Drawings . 1.00 ! \ para 
Flynn. Flow of Water in Open Channels. .50 “ine es cae hoon = 3.00 tables and folding plates. 
sd Hydraulic Tables...... .... . a 32 SystemsofC Lighting 22.002777277222°2) Leo | After an introductory chapter show- 
° of Locomotive....... T . hway B § i i : ° 
Foster. Wooden Trestle Bridges..... --- 5,00 eae Sane oe -” =“ the need of Sewerage, the follow- 
Fowler. General Specifications for Roofs Strwetwwal Bisel .- «6.5 .cceececccc- 00.0. 1} 'ng subjects are carefully treated : 
and Iron Buildings cctebnedbeaes -25/ Thacher. R. R. Bridge Specitications.... |25 . - “ie i s 
Gllierore pow Sen eee Neeecne: ee 2.50) Trautwine. Engineer's Pocket Book...... 5.00 Water Carriage Systems, the Separate 
more, 8. Streets and Pavements 2.00 . Elec: Yi es 5 i > ; : 
Goodhue. Municipal Improvements. .... 1.75 Weal. Live Londo fone ie Bene “= System, Preliminary Plans and Cal- 
Gould. Hydraulib Formule.......... ... 1.50] Waring. Modern Methods of Sewage ~ | CUlations, Quantity of Sewage, Laws 
Gould. Specifications for Dams and Res- Disposal... Rip cede Cadebhan occas 2.00] of F] i se : ials Us« 
deb ete Le ee ee - .25] Waring. Sewerage and Lang Drainage... 6.00 eo ow in Sewers, Materials Used, 
Hamilton. Useful Information for at Weemann. Masonry Dams, Gesign and Specifications and Contract, Con- 
nhs dteonnneccshosahikn eeeniiale 2 rene : . : , Tee 
Heath. Manual of ‘Lime and Cement. :/:: 2.50 Wellington, Economic ‘Theory of Rai’ | t ruction, Flushing and Ventilation, 
enck. Field Book. .............-sss.++000 2.50] way Location .........06 ccc. cccececsencs 5 i i ‘os 
Hermann. Steam Shovels and Steam Wellington. Piles and Pile Driving t House Drainage and Plumbing, Cost 


MOEN WC OOM din deccisauccnussesskinss cade 
Herschel. Continuous Revolving Draw- 
bridges 


COCO HH HHO e teem meee ee eeeeeeeeees 





Weston. Cost of Laying Cast Iron Water 


T= MISSISSIPPI RIVER 


——FROM—— 


ST. LOUIS To THE SEA. 


Compiled and Prepared from the Offici 
the United States Government, fro 


By J. A. OCKERSON, C. E., M. Am. Soc. C. E., U. S. Ass’t Engineer. 


al Reports of recent Surveys made by 
m the Reports of State Engineers 
and from other reliable sources. 


Assisted by CHAS. W. STEWART, U. S. Assistant Engineer. 


These maps give a brief summar 
been carried on for several years, ond 
ing the adjacent topography and the 


41 Maps, Oblong, Paper Covers 


$3. 


Cloth, $4. 


Morocco, $5, 


and Assessments, Com bined Sewers, 
Sewage Disposal, Purification of 


Sewage by Application to the Soil. 
FOR SALE, POSTAG PAID AT $3.00. 


ENGINEERING NEWS PUBLISHING COMPANY, 
Practical Hydraulic Formule 


BY E. SHERMAN GOULD, 


New Revised Edition, to which has been 
added Notes on Water Supply Engi- 
neering. containing a concise but compre- 
hensive outline of the facts and principles 
involved in the general subject of Water 
Supply Engineering, together with many of 
the practical details of hydraulic construction. 

“It fills a gap in the literature of this sub- 
ject.”—Desmond Fitz Gerald, Consulting En- 
gineer. 

“The New Notes on pipelaying, water sup- 
ply and masonry dams make a valuable addi- 
tion, which will render it a still more handy 





of the most important results of the surveys which have | manual for students and eng neers.’’"—Mans- 
form a complete atlas of the Mississippi River, embrac- 
physical characteristics of the stream and its banks. 


fleld Merriman, 
PRICE, $1.50. 
—— FOR SALE BY- 


ENGINEERING NEWS PUBLISHING CO..,| eNncingeRING NEWS PUBLISHING CO., 


TRIBUNE BUILDING NEW YORK. 


Tribune Buiiding New ork. 





Books Published by Engineering News Publishing Company 


— ee, © A 


BAKER, M. N.—Sewage Purification in America. 
Peers ss niet 


$1.00 


GENERAL INDEX ENGINEERING NEWS, 1874- 
1890. Cloth 


ee eweee CORPO Reet ee meee ween eeeeee ae 


BARSTOW, C. D.—Cost of Laying Water Pipe..... .10 | GQULD, E. S.—Practical Hydraulic Formulae. 
BAU MEISTER. -Cleani and erage of Ci é anil 
New edition, v0, clothes ser 250 GOULD, ES Specifications fee Damani Reser- 
BOUSCAREN, G.—Specifications for Iron and HERMANN, E. A.—Steam Shovels and Steam 
Steel Railroad Bridges........ ... a re SA ir Oi dine dvb vids cee eccccesccnsddes de 
BOUSCAREN, G.- tions Iron HERSCHEL AND NORTH.—Road Making and 
Steel Highway aaa te et 5 Maintenance. Paper........0  ---.02-.scsees S sences 
BUCHANAN, E. E.—Tables of S for Feet JOHNSON, G. H.—Drainage Tables. Paper....... : 

“nd Inches, Cloth.........-cccecsscsseces avesenqedes 8.00 KATTE, W.—Specifications. 
No. 1.8 cations for Construction of Gradua- 


COOPER, THEO.— Specifications Steel 
Highway Bridges. New ieaiten” eet oe 


COOPER, PURO. — Specifications Steel 


CROSS.—Engineers’ Fieldbook. Fourth edition. 


CUNHAM, H. F.—Piat and Profile Book; 20 miles, 


25 


1.00 


and Masonry. Contents: Articles of 
Agreement, Formation, Graduation, Ma- 
sonry, iacietine Srecifications for laying 


ee Freezing Weather, 
tions, ber, Ironwork, General Pro- 
aston Seemestte all work, Indemnity 
No. 2% heations for Siandard Pils ana Tim- 
0. 3. Specifications pheecseceses cece 
No, 4 Specifications for cascceceeccese 


MANUAL OF AMERICAN WATER WORKS. 


1.00 First edition, 1888,,reduced to......... seeaees evcese 1.00 
Second edition, 1889-90. ut of print. 
Third edition, 1890-91, reduced to.............-.-e+6- 2.00 
1.50 Fourth edition will be published in 1396. 
25 MoGEE, JNO.—Tables of Equivalents. Boards.... .10 
OSBORN, F. C.—Tables of Moments of Inertia. 
1,00 Cloth. New edition, revised and enlarged.......... 
PARSONS, W. B.—Turnouts. Second edition, 
-50 DODGE 600 6ccddessé ccccccccsdbctssssed ecvece Se dues co cue 2% 
» PAUL, H.—Railway Surveys and Resurveys....... 5 
PILES AND PILE-DRIVING.—Edited by A. M. 
Wellington. Paper............+++++- aekdvcnedeat hie 1.00 
WELLINGTON, A. M.—Econom:c Theory of Rail- 
way Location. Fifth edition...... . Siiipe cave ibeudse 5.00 
WELLINGTON, PENNIMAN AND BAKER. Com- 
‘ ee. « ves os a Oe 
-06 
-06 WESTON, E. B. Tables for Estimating Cost of Lay- 
-10 ing Cast-Iron Water Pipe......ssssssoramccnncseseses 00 
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ROBERTS?’ Patent STEAM TRACK-LAYER. 


READ WHAT P. P. SHELBY, VICE-PRESIDENT AND GENERAL MANAGER COAST LINE. 
RAILWAY, SAYS ABOUT IT: ne taal a 





Roberts’ Steam Track-Layer Co., City: Seattle, Wash., May 7, 1894, 


Gentiemen—Your tracklaying machine which we used onthe Great Northernline from E eas 
satisfactory manner. Wetound the machine always ready for work and did not ave aeGn ae ieee beet a 


entire work. | can say from actual exnerience that you n throughout the 
of (7 per mile, Contiidane bens frvorelie: your machine will lay track, fully tied, bolted, spiked and linea, at a cost 


| recommend your tracklayer to an h : 
Caden Weame Gia y y one having track to lay, with the assurance that it will do the work to i entire satis. 


* This price will be furnished confidentially to parties who think of using a machine. 7 
oo —__——- WRITE FOR CATALOGUE AND TERMsS.—\_——~ 


ROBERTS’ STEAM TRACK -LAYER COMPANY, 
§22 Seattle National Bank Building, Seattle, Wash. 183 World Building, New York. 42 Market St., San Francisco, Cal. 


USED ON THE: Great Northern Ratlway (Pacific Extension); Union Pacific Railroad; Northern Pacific Railroad; Gile Valley, Globe & Northern 
Raliroad ; Seattle, Lave Shore & Eastern; Seattle & Northern Rallroad ; Seattle & Montana Railroad; Utah & Northern Rallroad ; Washington Central 
Baltiroad ; Chehalis & South Bend Rallroad; Puget Sound & Grays Harbor Rallroad ; Nelson & Ft. Shepard Railroad. 


PATENT CHILLED POINT PILE SHOES, WITH WRouGHT IRON straps. 











Patterns “G” and “H” for Round or Square Piles. Pattera “BD” for Sheet Piling or Cofferdam Work. 
—— For information as to sizes and pri : 
The only shoe of any real, practical use. They insure a 5 eee Slap 
Saving of Piles. Labor of Driving, and certainty of solid, 2 J. M. MAYS & co., * | 
stitial ait a, 2 209 Walnut Place, PHILADELPHIA, PA., oh 
Soie Manufacturers in United States. V a J 






RYAN-McDONALD MFG, CO. Amy | AMERICAN | P, SANFORD ROSS, 


abana ST. PAUL, MINN, |DOGKS and BRIDGES, 
















Dump Cars, Fiat Cars, 
Light Locomotives, 
Hoisting ENCINES, 














Chicago, 68 Se. Canal § 
Cincinnat, Carew Bldg. 






a . i 
Horse-Power Drums, New York, Havemeyer Bldg ors — dons, | 
Derrick Fittings, sciartesniessimeenatee 
Winc’ es, Boliers, SEND FOR LATEST 


etc. 


OATALOGUE 


Send for Catalogue. 


Contracts ‘laa tiie tecameres AND 
FOR HARBOR IMPROVEMENTS. 


Fuller Building, JERSEY CITY, N. J. 
1164 BRYAN ST., SAVANNAH, Ga. 


DREDGING 
5 | and FiLLING 





OISTING, Mining, Bridge 








; taken in an Erecting, Dock Building, 
y Pile Driving, Coal Hoisting and 
Ce { Engines of any power 













y. 
ugar Cane Transferring Engines, 
hines for Depositing Cane 
from ¢ arrier, with my improved 


"rors. | HOISTING ENGINES 


Bowers’ System of Dredging and Filing. 


; ’ ratent Fricti ) . wi 
HE validity of my patents bas been established by decrees of the U. 8. Courts, and per- uF? BY without Boilers. iy eae a 
petual injunctions have been granted against the Atlas, Angell, Lynch, Chaquette, AN THE reference given. Established i870 
Hercules and Von Schmidt Dredges. Send for Catalogue. 


UITS are now pending against the San Francisco Bridge Co., the New York Dredging 
Co., the American Hydraulic Dredging Co., Lindon W. Bates and others. 


LL persons are cautioned against maxing, using, buying or selling infringing machines, as 


JOHN F.BYERS 4.5, MUNDY, 





l shall protect my rights to the full extent of the law. H | N E C | NEWARK 

A. B. BOWERS, President Bowers Pacific Dredging Co., MAC 0. ’ 

Palace Hotel, San Francisco, Cal. VENNA, ) &. J. 
RA , | 1744 Market t., Philadelphia, Pa. 
&6 2 Light St., Baltimore, Md. 
STEVE DORE” MANILA ROPE ono | "Siearee 
249 South Jefferson St., Chicago, I1! 
, ' 715 North , St. Louis, Mo 


39 Magazine St., New Orieans, La. 
34 Fremont 8t., San Francisco, Cal. 
85 Front St. Portiand, Ore. 
akouta Sts.. St.Paul, Minn. 
mngress St., Boston, Mass. 


H. J. McKEOWN, 


Machinist & Millwright 
Contractors’ Plant. 


(TRADE MARE. 


FOR HOISTING AND TRANSMISSION. 


We guarantee that MORE WORK can be done with it, in proportion to its cos t 
than with any other rope in the market, without any exception whatever, and wil 
gladly refund the difference in price if it is not all we claim. | 

‘3 YOU CANNOT LOSE | 
by making a trial of this rope, and are sure to reduce your expense account. This | gSOssTANG ENGINES.—Steam pump ct 
boilers. machine tools 























guarantee goes with every rope we make. Se ee mm ae wees Pen nl ashley Stone-Hoistine and 
ESTABLISHED 1872 - ws " - Ss oe: NEW YORK what genet reencmeeten ; crabs, errick rons 
"as, chien ea aca sd , . prices in our new ties issued, S6 E.FrontSt 
tl AG lace ameien ae NO OE |. Se CINCINNATI. 0. 
Q | BUCYRUS STEAM SHOVEL & DREDGE CO 
| 
Joun S. Geonce & Howarno P. Eei.s, RECEivens. 
|_¢ | STEAM SHOVELS Railroad Shovels: special shovels toorder. 
Bs DREDGING MACHINES — Sevassr. Seti, Sad?y rot: 
GOLD SAVING MACHINERY 225 cpptisuces tor disposal of tailings. 
WRECKING CRANES Locomotive Uranes and Pile Drivers. 


CENTRIFUGAL DREDGING PUMPS. Siccompound or tripe engines. 


South Milwaukee, Wis. 
























Se ereSeoeseoesservseseerseareseeee 
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STEAM SHOVEL. 


San FRANCISCO OFFICE : eee. W. BARNHART, i OUTTA “2, 
OTIS & CHAPMAN, 


STANDARD GRAVEL EXCAY ATOR, 


AND HARD PAN 
——MANUFACTURED EXCLUSIVELY BY— 


JOHN SOUTHER & CO., Boston 
Earth displaced at ONE-QUARTER LESS EXPENSE than by any other machine. 


To Whom It May Con- 
cern: 


I hereby certify that 
I have used the Otis 
patent improved 
Steam Excavators the 
past twenty years, in 
all kinds of earth ex- 
Cavation, and believe 
it to be the vest dry 
land excavator in use, 
and the only one tnat 
will work successfully 

hard pao material. 
i have excavated and 
put into cars five muil- 
lion yards under one 
contract for making 
land in ton; with 
two of these machines 
l loaded from seventy 
to eighty thousana 
yards ve month, 

N C. MUNSON. 


The Victor Excavator 


It is now admitted by all who 
cavators that the Victor is the 
most powerful, quickest work- 














have used the different kinds of Ex- 
best one on the market. It is the 
ing, most durable, best proportioned, 
easiest handled, fewest parts, least 
likely to get out of order, and there- 
fore the least expense to keep up, 
and the cheapest, everything con- 
sidered, 

Its construction is simplified by 
patented devices which avoid all 
complications. It has the best record 
of any excavator in the country. Its 
h- gh ciane allows it to “ai 7 ft. below grade, and can 
be lowered down in 30 minutes to pass low naidgee 
when running over the road. It has loaded onto flat 
cats 3,120 yds. in 10 hours, = can excavate any kind of 
material that can be dug 7 any other Excavator ever 
built, and more of it. Send for lilustrated Catalogue. 


THE TOLEDO FOUNDRY & MACHINE COMPANY, Toledo, 0. 
M. BEATTY & SONS, 


WELLAND, ONTARIO. 


Dredges, Ditchers, Derricks and 
Steam Shovels, 


of Various Styles and Sizes to suit any work. 








SUBMARINE ROCK DRILLING MACHINERY, 
HUISTING ENGINES, SUSPENSION CABLE- 
WAYS, HORSE-POWER HOISTERS, GANG 
STONE SAWS, CENTRIFUGAL PUMPS fo 
Water, Sand and Gold Mining, 


: == And other Contractors’ Plant. 
cerca ltr 
DEALERS IN STONE AND 
DREDGING, “== 
Pro riet of TERN Estimates Furnished on al! 
prietors Dredge Boat BAS * kinds of Submarine Work. 


GENERAL CONTRACTORS. 


HULINGS BROS., 
Office & Landing, Duquesne Way Ft. of Sth St Pittsbur Pa. 


STEAM SHOVELS and STEAM SHOVEL WORK 


E. A. Seer rca M. Am. Soc. C. E. 
ETC wotten by an engines mach practical experience - nthe handing 
pee 


much practical e 
sac ink tin 
Cloth 8vo 








Special Attention given to Lay- 
ing Pipe Lines on Land 
and in Rivers. 





— a ere are any deusthet cad 
= ceoutiads upiice all likely conditions are a fhe in 
etail. cost of handling material in eight different cases, 


98 Figures. Price, $1.00. 








THE MARION STEAM SHOVEL COMPANY, 


MARION, OHIO. 


We are pleased to announce the Success of our company at the WORLD’S 
COLUMBIAN EXPOSITION in the matter of Awards. We have received 
the Highest Testimonials. Our Diploma reads: 


“ Marion Steam Shovel Co., Steam Shovel and Dredge Machinery : 


1. For General Exveltlence of Design of Barnhart’s steam Shovel, 
working range with simplicity of parts. Also for Mxcelleace of Design and 
ship of Dredge Machinery. 


2. Sallast Unioader. Excellence of Design, enabling ordinary flat cars to be used 
efficiently in constraction service with small expense, no permanent fiztures on cars being 
necessary. 

No more need be added to the above. It simply tells the tale of the merit of our 
Machines. This Award was not given at the National Exposition of Railway Ap- 
pliances held in Chicago in 1883, but was given by the World’s Columbian Exposi 
tion in 1893. 


yfiviss wide 
orkman- 


JAMES CLARK, President. ALLEN B. HOWE, Vice-Pres. JOHN K. HOWE, Sec. & Treas 


Osgood Dredge Company, 


37 State St. ALBANY, N. Y, 





Excavators. 
HENRY DuBOIS’ SONS, 


119 South St., cor. Peck Slip, New York. + 


D RED GIN Telephone Call, “ Cortlandt 621."’ 


INDUSTRIAL WORKS, 


BAY CiIiITy,; Mice. 


Chicago Office, 1036 Monadnock Building, Geo. P. Nichols & Bro. 
SALES AGENCIES.—New York: Prentiss Tool & Supply Co., 115 Libert 
deiphia: Howard W. Middleton Co., 945 Ridge Ave. Pittsburgh: James A. 
806 Penn Building. St. Louis: A. Butze, Bank of Commerce Building. 


CRANES, PILE DRIVERS, 
WRECKING CARS, RAIL SAWS 


STEAM SHOVELS. TRANSFER TABLES 


ATLANTIC DREDGING CO. | § LITTLE GI ANT” 








St. Phila - 
tobinson, 











rs 

bay 
ee 
Se 
ze: 
- - = 2 2 
CONTRACTORS FOR 6 § 
RIVER AND HARBOR IMPROVEMENTS ams 3 
31-33 PINE STREET NEW YORK. ic © OF 
eee ere BS o 
MISSOURI DREDGE CO, #2? 
= ee 8 
KANSAS CITY, MO., Ss & g 
o————Bu ILDErs of ——_O 2 cxs 
Dredges for Mining Placer Ground, + ua 8 
Canals, Filling Low Lands. ~ So 

Rs 
2238s 
«3 v=% 
See fe 

e wt 





STEAM SHOVELS 


DREDCES and 
EXCAVATORS. 


OUR SPREAD LADDER GIVES A GREAT 
BREAST OF MATERIAL TO WORK INTO. 


CORRESPONDENCE SOLICITED. 





Osborne’s Working Plans of 
Railway and Highway Struc- 
tures in Masonry. 

DIMENSIONS, QUANTITIES AND COST 

PRICE, 85. 
R. B. OSBORNE & SON 
Walnut 8t. Philadelohia Pa. 


Vulcan Iron Works Co., 


TOLEDO, OHIO. 





BOILER FRONTS. 


@-See next isste, with cuts, 
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SOOYSMITH & COMPANY, Contractina Encineers 


MAIN OFFICE: MILLS BUILDING, BROAD AND WALL STS., NEW YORK, 
Piant Alwavs Ready to Bulld in Any Part of the Country | Among the Works Bullt by Us are the Piers and Foundations for 


BRIDGE PIERS, ees nue ieee os 


tons, 





j ; ‘ : . - Missouri Ri - Eaneas City » Mo., * Sie > rn 
Pneumatic Caisson Foundations, Tunnels, Marine Piers, Docks,| « Sila, Mas «Senta F Srmee™ val is 
; ° “ Susquehanna Riv. * Havred Md, “ Baltic Onl . 
Light-houses, Etc. The Freezing Method « “Onto iver" “ sean Svs Huntington Syetoue 
ad “ Red River “ Gainesville, Tex., “ Santa ¢ System. p 
‘ow in use by «s, and for which we control the American Patents, make the construc- “Colorado River “ Ni Cal, “Santa Fe 
tion of Subaqueous Tunnels, Dee mat Foundations Shafts, Etc., practicable in soft “ Mirsour! River, at Omaha, Neb. Ky,, connecting Jefferson Tad. 
or water-bearing ground, and to depths hitherto unattainable. “ *«" ‘Sioux City, Ia. et IN PROGRESS, - 


=. ATKINSON, 


of mn... , Buildings, R Roots, Viaducts, and al 


ROCHESTER BRIDGE & IRON WORKS,|THE PHCENIX BRIDGE COMPANY : 


* ————OF FICEHS :-————_- 
PB Wrought | ion & Steel f Railway 410 Walnut St., Philadelphia; Phoenixville, Pa.; 49 William st., 
BRIDGES. New York; 931 The Rookery, Chicago, Il, 


Both pertpenent and drow oppnes also also 


Llevated E 
Flore teen Tabi Plate Ghtere Rese NCINEERS AND BUILDERS OF 


= hee caresesea" BRIDGES, VIADUCTS, ROOFS, TURNTABLES, 
3 |,800 TONS PER MONTY. ELEVATED RAILROADS, OCEAN PIERS 

JOHN fF. “ALDEN, ” Proprietor, Rochester, N. Y. | . AND ALL STRUCTURES OF IRON AND STEEL. : 
er er | ae Work Done on the Premises—from Ore to Finished Bridce | 


CAPACITY OF BulDGE WORKS, 40,000 TONS PERK ANNUM 


Estimates and oes Designs will be a on Application, 
DAVID RKEVEs., President. 
wu. J RE se Superintendent. siyMoUt . THOMAS, Resident Enyin 
JOHN STERL STERLING ‘DEANS, “niet Engineer. A. © STITES, Resident Engineer, (hic 


THE VARIETY IRON WORKS i 




















BOSTON BRIDGE WORKS. 


D. H. ANDREWS, Proprietor. 70 KILBY ST., BOSTON MASS. CLEVELAND, OHIO. 
Bridges—Buildings—Boilers. 
CaRL MRYER. ROBERT D. Wins Ww ILSON. 


BUFFALO BRIDGE & IRON WORKS, 


Civil Engineers and Contractors for 


Iron and Steel Bridges and Structural Iron Work, 
Bailey Ave., pear Seneca St., Buffalo, N. Y. 


R. F. HAWKINS’ IRON WORKS. 


ALL KINDs OF IBON OR STEEL 


BRIDCES & BUILDINGS. ¢ Springfield, Mass. | 


ttt ign nwa sawn METALLIC AND GRAPHITE BRIDGE PAINTS. | 


post Figments)  BAGLE PAINT & VARNISH WORKS, prvtenune.r's. 


VAILE & YOUNG'S 


PATENT METALLIC 


SKYLIGHTS. 


WITHOUT PUTTY. | 








or ¥ DESORIPTION. 
SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY 


Works on Grand Junction BRallroad. 


D. HAMMOND & SONS, 


CANTON, OHIO, 


Sole Owners and Builders of Hammond’s Patent 


\ Shape Metal 
} Cutting Machine. 


Cuts Cold in three seconds any sized steel beam 
or channel rolled from 4 inches up to 
and including 24 inches. 











Sa 


Perfect Construction for Railroad Buildings, 
Factories, etc., where Large and Continuous 
Lights are required. Thousands of feet in use. 


SEND FOR ILLUSTRATED CATALOGUE. 
VAILE & YOUNG, Baltimore, 


AU Machines Guaranteed. 
‘rite for Particulars. 


Md. 





NEW CHEAP EDITION. 


The Science of Roadmaking. 
By CLEMENS HERSCHEL, C. E. 


Construction and Maintenance ot Roads. 
By EDWARD P. NORTH C. E. 

These two papers contain more condensed and valuable information on Road 
Making and Maintenance than any similar publication of which we have 
knowledge, 

Bound together in one book, 156 pages, paper cuvers. 


PRICE 50 CENTS. 
ENGINEERING NEWS PUBLISHING CO.,!,Trihmne Building, New York. 








PRES LMC yc Wainut Su Pniaceona "a ~* Or-oee BEXE 550, With CUM, 
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THE KING BRIDGE COMPANY, 


IRON AND STEEL BRIDQES, VIADUCTS, BUILDINGS, ROOFS, ETC. 
ofice and Works: CLEVELAND, OHIO. NEW YORK OFFICE: Room 590 Welles Bldg., 18 Broadway. CHICAGO OFFICE: 1106 The Rookery 
BOSTON OFFICE, NO. 7 WATER ST. PORTLAND, ORE., OFFICE, 54 WORCESTER BLOCK. 


WROUGHT IRON BRIDGE CO. 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO. 


PITTSBURG BRIDGE CO. 


STEEL STEU CHICAGO OFFICE : 1108 MARQUETTE BLDG. 


rum eresoromanwon, among orion tics manqusrre spe 
~ BRIDGE CGOMP ANY. Robt. Grimes, Pres. Walter Hawxhurst, Vice-Pres. W. 8. MoCord, Treas. K. K. Buchanan, Secy 
Eee Office: No. 1 Broadway, NEW YORK. ELMIRA BRIDGE CO., 


z pS SASSER AAR Sp mas o = (LIMITED.) 
: m4 . BNGINEERS AND MANUFACTURERS. 
Givil Engineers ee 


Engi Steel and iron Bridges, Roofs & Turntables, 


gos acl ie 
an Cc 
3 Works. EHLMIRA, N. Y. 
“Q] Works: ATHENS, PA. OFFICE & WORKS: NEW YORE OFFICE: 
CHARLES MACDONALD, ANDREW ONDERDONK. Timotay J. Lone, General Agent. mILMIRA, N. WZ, 183 RBROADWAYW 















en 





O. G, SCHULTZ, Secretary and Treasurer. 


SCHULTZ BRIDGE & IRON COMPANY, 


PITTSBURG, PA. 


WESTERN CE 1 GENERAL OFFICE AND WORKS: 
PHIL W. HERZOG, Monon Bleck, 2 322 Dearborn St., Chicago, Ill. Chartiers Station, Pitts. & Lake Erie Ry., Allegheny Co., Pa. 
reer rere rrr rnnrncnnnnnmnnnnnnnnn nnn nnnnnrnnnnnnnnnnnnennmeeneeeeereeeeeeeeeeeeeeeeeeeeereeeee reer SD 
MAIN OFFICE AND WORKS: BRANCH OFFICES 
1123 Betz Building, Philadelphia, Pa., Eastern Office. 
FORTY-EIGHTH STREET and A, V. R. R. 228 Lumber Exchange, Minneapolis, Minn., Rinker & Hoff, Engineers. 
— PITTSBURGH. PA.-—— 65 Dexter Building, Chicago, Ill., W. Morava, Engineer. 


___ = BEeemomem, ea | ct mesws mainte, chtenes, mL. W. mecare, Rasiveee. 
“inon ana oven-neanty|PENCOYD IRON WORKS. “onicces, viaovers, 


STEEL BARS and STRUC-| — Works: | PERSITAL ROBERTS Jr Vice Preatat.| 991 Qath Sta, | TRAIN-SHEDS, ELEVATED 
TURAL SHAPES, CAR and | Pence: Pa. Phila.,Pa. | RAILROADS, and ALL IRON 


ENGINE AXLES... . . A. & P. ROBERTS COMPANY. | and STEEL STRUCTURES. 


THE TOLEDO BRIDGE CO., ‘onc® 


BRIDCES OF EVERY DESCRIPTION. HEAVY PLATE QIRDERS A SPECIALTY. 
SAM’L P. Ad se T. 8. WHITE, J. F, MITCHELL, 


meas sans. merges seer. 7" | CHICAGO BRIDGE & IRON COMPANY, 


PENN BRIDGE COMPANY, 














ALLS, Pa., Metal Bridges, Girders, Turn-Ta Tat ables ana Buildings. 
ESRIDGES AND STRUCTURAL IMMATERIAL IN IRON OR STEEL WASHINGTON HEIGHTS CHICAGO, ILL. 


THE YOUNGSTOWN BRIDGE Co. 


IRON and STEEL CHAMPION BRIDCE CoO., 








BRIDC ES, WiLMiINGToON, oO. 
Roofs, Turntables and Structural Work. d St / B a 
ee meee lron and Steel Bridges. 
= bo Sener cies 5 FE AD VIADUCTS, SUBSTRUCTURES AND STRUCTURAL IRON WORK 
C. E. FOWLER, Chief Engineer. siepivaegtieeiiomeealasinemiipepinetnciiieicmeneieiemitasttaititetnisitaarastaaiptarlorestttiteintaatatii 
B. F. BOYD, Secretary and Treasurer. 4J.SPRAGU B, Free. BOWARD Beate? W. ©. 4008s, Secy. & Treas. C. 8. Davi Engines 
a 2 a SE Toledo, . 10, VU. 
Youngstown, Ohio. | THE MASSILLON BRIDCE co. 
W, Hite ITCH, Brest es: BR ois. c ¥. LONGER. Tree Trea Works and Main Office: MASSILLON, 0. 


iron, Steel and Wood Railroad and Hiehway Bridges and Structural Iron Work, 


Groton Bridge & Manfg. Go., ae ee 





G. H, Buaxety, Engine 


RAILROAD AND HIGHWAY BRIDGES|PASSAIC_ ROLLING . MILL COMPANY, 


Viaducts, Girders, Roof Trusses, Turntables, Iron Wharfs, etc. Die- Works at PATERSO J. New York Office, 45 Broadway. 
Forged Eye-Bars and Upset Rods a specialty. “BRIDGE BUILDERS. ge 

‘ Weenebs, ies Railroad a ghway Bridges, ucts, te, 
Main Office and Works, GROTON, N. Y. Srcterems ef cl Ulbts of Tees nnd Sine Work tee Sridgen sed Bulldings, Plane and 


Branch Offices: MT. VERNON, O., FT. WORTH, TEX., end OWOSSO MICA. | estimates furnished. 
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““SHALER & SOUWIGLAU GO. ”| Sidney Steel Scraper Co., 
ENGINEERS AND CONTRACTORS FOR aoe WORKS. Sidney, O., 


——DESIGNERS AND BUILDERS 
MANUFACTURERS OF CONTRACTORS’ SUPPLIES 


Bridges, Roofs, Substructures, Tunnels, Ete,| wheetard Dag Seraners 










609, 610 and 611 Western Union Bidg., 138 Jackson St., Chicago, Hi. Steel Tubular and Wood 
F Wheelb. 
LOUIS PP. EVANS, \Recodiee arrows and 


Engineer and Contractor. | sai i cucu ai res 


DESIGNS FURNISHED IF REQUIRED. 


a I I Toi ne gr San eager 
Railroad Bridges & Trestle Work. Mill & Factory Buildings, Etc. STONE CRUSHERS and ENGINES. 

8. E. CORNER FOURTH AND WALNUT 8TS., PHILADELPHIA, PA. The “ Williams” Patent Steel Stone Crusher 
built portable for Township, Village or (on. 
Va . ractors’, or for Quarry Use. 

ec) ALSO PORTABLE ENCINES, 

. SCREENS AND ELEVaATors. 


ADDRESS 
ST. JOHNSVILLE 
AGRICULTURAL WORKS, 
St. Johnaville. N. ie oT te. N.Y. 


cae ay ter 





A Manual of Lime and Cement. 


Be A, H. Heath. Cloth, 12mo, 216 Pages. Price, $2.50. 
All the chief materials tor cementing masonry are treated of in this work, and 
a greatdeal of space is taken up by a minute description of the manufacture of 
Portland Cement. The chemical] analyses of cements and the methods of testing 
ace described in detail and so alsois the making of mortar and concrete. The 
book will prove exceedingly valuable to any one interested in this subject. 
For Sale by Engineering News Publishing Company. 


BELMONT IRON WORKS, Limited 


(Successors to Manly & Cooper Mfg. Co..) 


BRIDCE RAILINGS A SPECIALTY. 


Any Design of Hand Rail furnished, including 


ad 
See a 





FW our own, ‘‘ CARNEGIE” or PIPE TOP. 
EA NID sme do, Pace, een hn, ct, Lia melts Kaur  s 
butters, Tree Guards, Settees, Grilles, Artwork. ee te eld. 0 
Been ES 6 ContLaNDT St. Wu-B-Revp,g: PHILADELPHIA, PA. - pengiel Uo, USA, 


MWateegued iflustrateu catalogue sent free on application. 
JULIAN BCHOLL & CO., New York nts, 126 Liberty Street, New York. 


| PIONEER STEAM ROAD: ROLLER 











vn a apse \ ALL KINDS OF 
= DSSS ROAD-MAKING 
| MACHINERY. 


Sugar bhi 
Portable Track, 
Boilers, 


¢ 





___—-send for Circulars to 


VAN DORN IRON WORKS C0, 


CLEVELAND, OHIO. 
Ornamental and Structural IRON 
WORK, Stairs, Brackets, Fire Escapes, IRON 
ROOFS and Fireproof Warehouse Buildings, | 
Fencing, Railings, Vault and Prison Work. 


DIXON’S céi!f PAINT. 


Graphite is proctioniiy indestructible, and we make of it an ideal roof and structure paint. 
It is unapproac r body ae — rability. It is economical io first cost and doubly so in 


lasting qualities. Send for circ 
them at different points in educating the mem- 


JOS. DIXON CRUCIBLE CO., Jersey City N.J. scald Guaicedd bias Gilles Sabaeantea particn” 


PAINT ~ 8R/2GEs — Superior Graph Graphite Paint. 


and 


Write for Information. BUILDINGS IT WILL PAY YOU. 


DETROIT GRAPHITE MFG. CO., - - DETROIT, MICH. 


THE BROWN HOISTING & CONVEYING MACHINE C0., 


CLEVELAND, OHIO, U. S. 
NEW YORK OFFICE, Havemeyer Bidg. PITTSBURCH ovate 1112 Carnegie Bidg. 


Complete Systems for Handling of Materials. 


THE BROWN PATENT {sSFesscs"" Sicszors... 


The most perfect Machinery for —- ORF, Prion ep ete., fiom vessels, docks and cars 
The Brown Patent Cantilever Cranes, es, In Ost on the Chicago Male 


PIONEER IRON WORKS, “Ssecortitn" 


GITY ROADS 10 PAVEMENTS. 


By WILUIAM PIERSON JUDSON, M. Am. Soc. 
C. E., M. Inst. C. E. Octavo, Flexible 
boards, 75 Cents. Cloth, $1.00. 

Pages 4, 5 and 36 of this little book will be 
found especially interesting to manufacturers 


“ROAD ROLLERS 


one of whom writes as follows : 
“For how much could you furnish us a 


















number of these books? We would like to use 











Working Capacity of “CANTILEVER” yards “solid rock in place” per ren hours 
The best machinery for nome. 1 lis » Ship Ba Yards, such as ne 
ma Plates, Arm sng : ural Work. Etc. * 
View showing “CANTILEVERS” taking rock from sees nel and transferring rs an uilders and Oth 
BRICTION CARS, 
same to spoil bank. ee eros = ft, Maximum CR‘ NES, F pe P 
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is the best material for roads and streets, and 
Ss I O N E will be more largely used m the future than itis 
at present. Road Makers, Contractors, Towns, 
° Counties, Villages, etc., should therefore 


supply themselves with the best machinery 
for economically handling this material. 
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Heavy High Grade 


STEAM ROAD ROLLERS. 


WITH DOUBLE ENGINES, 




















Fy We make a specialty of machinery for 
Ron NEN, FON road and street making 

FICE, 7" 
BOSTON OFFICE, REW FORE Sees * 


15 Court Square, 


Erie Machine Shop 


—MANUFACTURERS OF— 


Mews STEAM ROLLERS and 
yi ASPHALT MIXERS. 
 —_ Used by the Leading Paving Companies. 


13th and Peach Sts., - - ERIE, PA. a 

————————————— 
R GRADER, DITCHER 

NEW E WACON LOADER. 
‘ HIGHEST AWART 

World’s Fair 


, CHIOAGO 1893. : V LN 











The Champion Distributing Cart 


BREAKS the Stone. SPREADS the Stone. 


Our Catalogue is Free. It will interest you. 


AMERICAN ROAD MACHINE CO. USS." 
Union Foundry & Machine Works 


M. HOAGLAND’S SONS CO., 
L—t—<— Rockaway, Morris Co., N. J 


CRUSHERS. 
7%, Crushing Rolls, Rollers for Macadam Roads 


A Special Crusher mounted on wheels 
for TOWNSHIP ROADWORKING. 
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LOADING 
Wagons at the 
rate of 800 per 
day, 1% yds. 
each. aa 
Cuts DITCHES or CANALS 
of any size. 


! SCREENS, Etc., CHILLED and SAND ROLLS and 
— eure i all kinds of ROLLING MILL PUMPING and HOISTING 


LEVEES, COUNTRY ROADS, RAILROAD 
EMBANKMENTS or RESERVOIL3, 


handling from 1,000 to 1,609 cu. yards in 16 hours’ work at a cost of 144 to 1% cents per cu, yard 
Cataiogues and full information furnished on application to the 


F. C. AUSTIN MFG CO.. Chicago, Ill. 


Also Street Sweepers, Sprinklers, Rock Crushers, Dump Wagons and Machines. 


THE MANUAL 


—- OF. 


AMERICAN WATER-WORKS. 


The Manual of American Water-Works for 1888 is the only available book 
giving extended degcriptions of all the principal water-works in the United 
States and Canada. Its introduction includes a summary and discussion of such 
facts and figures relating to water-works as can be readily tabulated. including 
average cost of works and revenue per head of population. mile of main and pei 
tap, the use of meters, average working pressures and hydrant rentals, all for each 
state, group of states and for the whole country. The Manual for i888 should be 
used in connection with that for 1890-91, which contains an outline description o! 
all the works in the earlier issue (the 1889 issue being out of print), witl, 
figures corrected to date, and full descripticns of later works. 


DIMENSIONS OF PLATE, 7'52'xi6'9y x18. 
WEIGHT OF PLATE, 79,000 LBS. 
Gun, NAvy,13 B.L.R. 
PROJECTILE, 13; WEIGHT 1100 LBS. 
POWDER CHARGE, 489 LBS. 
STRIKING VELOCITY, 1810 FT. PER SEC. 
STRIKING ENERGY, 25,000 FT.TONS. 









USE IT FOR | i PIERCE Ata it 


TH BECKETT FOUNDRY & MACHINE WORKS 





JOSEPH P. MULLIN, Cenerai Manager. 


New York Office: 143 Liberty St. 
(Room 225.) 
Works and Main Office: Arlington, N. J. 


Rock Crushers 


AND ROLLS. 


Iron Castings, Steam Engines, 
Hoisting Engines, Mining and 
Milling Machinery, Shaft- 
ing and Pulleys, 


T STONE BREAKERS. 


All Styles ana Sizes. 


Multiple Jaw Crushers 


For Fine Crushing. 
PIG IRON BREAKERS. 


THEO. A. BLAKE, 
REW HAVEN, CONN. 





RDEE MEEVEE BOD o ccccg sen decccitidsveccex Reduced to $1.00. 


Contains the History, Details of Corstruction, Source ard Mode of Supply, Pumping Ma 
chinery, Distribution, Consumption, Pressure, Hydrant Rental, Revenue ona Expenses, Cos! 
and Debt, etc., of Every Water-W orks in the United States and Canada; with Summaries fo1 


a and Group of States, and Directory of Water-Works Officials, Engineers and op 
ractors, 


SECOND EDITION, 1889-90 
THIRD EDITION, 1890-91 


SL caeh Keine icon OUT OF PRINT. 
ict alums wuieinp eit Reduced to $2.00, 





Omits Historical and Technical Matter published in Former Editi but contains Ful) 
Descriptions of all New Works and of Extensions of Old Works; and ves T 


J ‘abulated Statis- 
tics of Many Individual Works showing Growth from year to year. uch space is devoted to 
Tracing the Relation between Water Consumption and the Use of Meters, and to 

ot Water-Works Franchises and Government. Valuable Summaries are given show the 
Growth of Works by Increase in Number of Works, in Population Supplied and 

ownership, 7. e., whether works are owned by mu pality or by a private company. 


FOURTH EDITION’ WILL BE PUBLISHED IN 1896, 
The above will be sent to any address, postage paid, on receipt of 


nrice. 
ENGINEERING NEWS PUBLISHING CO., 
Tribune Building, New York. 
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FRISBEE LUCOP MILL CO.,136 Liberty St.. New York — 
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Herbert Steward. Charies MeDermott, | CHAS. N. FULLER, 


STEWARD & od 
McDERMOTT 


CONTRACTORS. 


MASONRY AND FOUNDATIONS 
A SPECIALTY. 


Room 717, Havemeyer Building, 
NEW YORK CITY. 


CRESCENT CONSTRUCTION CO. 


General Contractors 
AND 


Street Railway Builders. 
Plans and Specifications Cheerfully 
Submitted. 








OFFICE, 48 GLOBE BUILDING, 
NEWARK, N. J. 





MAIRS & LEWIS, General Contractors,| 


No. 18 BROADWAY, NEW YORK. 
GEO. 0. MAC GREGOR, Engineer. 


Heavy Timber Work a Specialty. Preliminary Reports and Locations Made. 





Grorce B. CHRISTIE. Jesse Lowg. 
Gro. A. LEDERLE. 


CHRISTIE & LOWE, 
CIVIL ENGINEERS and CONTRACTORS, 


Room 512, 117 La Salle St., 


Gc. L. STEUBNER & CO. 
SUCCESSORS TO 


a aes & WoonDs, 


ufacturers of Self-Dump- 
ea iene 


Self- f 
hoisting ing Hnckets tor | — 








CHICAGO, ILL. Fate Side" and 
Gaming Cares 
J. G. GIAVER & 0 sent Waeteaersne es he 


J. G. Gaver, M, Am, Soc. C. E. Lone Isuamp Orr, 8, ¥, 169 & 170 Tarep Sraest 


General Contractors and Engi 


16002 THE MONADNOCK, CHI pues 
Specialties: The Construction of Saitane, 
Buildings and all kinds of Ironwork 
Foundations, etc. Plans and estimates fur- 
nish s 


Send for Circular and Price List. 


NATURAL ASPHALTUM ana 
its Compounds: Their importance, defini- 
tions, mineralog By analyses, use, history 
- statistics. J. W. Howard, B. L., 

CE. A valuable little book containing 
a mine of information on asphaltum, 
compressed in small compass. svo, 27 
pages, cloth, price 75c. A_ limited 
number for sale by ENGINEERING NEws 
PUBLISHING Co. 





. H. BROWN, 
y. and Treas. 


SECKNER CONTRACTING 00,, 


1281-2-8 Unity Building, Chicago, 
Will furnish Designs and — and 


Cc. M. — KNER, 





Se RODGER 
= ete, systems, oF J. G. Ss 
WATER- WORKS{ 3 lor pipe taving. 


CONTRACTOR. 


Designs if desired. Any 
ELEVATORS { capacity. At work on Speedway, N. Y. City 
TION {ietcr. , Buildings, etc., Builder Niagara Falls Tunnel. 
BREC Good references. Office : 2514 Amsterdam Avenue, 


J 


CORRESPONDENCE SOLICITED. NEW YORK CITY. 


J. E. HATHAWAY & CO., Contractors. 


Pile Driving, Docking, Bridge Foundations, etc. 
106 MASON STREET, MILWAUKEE, WIS. 


_M. QUIGLEY & CO., 


RAILWAY AND GENERAL CONTRACTORS, 


Room 222 Rialto Bldg., ST. LOUIS, MO. 


Surveys, Estimates, Btc., Made on All Classes of Railway and Municipal Work. 
GEO. BURNET, Engineer, 


M. Am. Soc. C. E. Ex-Pres’t. Board Public Improvements of St. Louis. 


Merriman’s 


Treatise on Hydraulics 


VaN SANDT. C. H, MEEDs. 


"VAN SANDT & MEEDS, 


CONTRACTORS FOR 


Street and Sewer Work. 
PORTLAND CEMENT WALKS. 
Estimates Carefully Prepared. Satisfaction Fourth edition, 8vo, cloth, 384 

Guaranteed. i, O. illustrations, 35 § 5 es, many formulas. 
sale 
220 Wainut St., Cincinnat lon pene oF 


treating of bydrosta’ theoretical 


pipes, can a 


rivers, measurement of water pow 


A. M. SKILLMAN, 
Treasurer. 


This isa ber gg en mem te ag ical =n 
of water through end 


hydraulic motors, naval uyeredinmnan: 
109 
Engineering News Publishing 


ENGINEERING NEWS. 





D. VAN AKEN. ¥. J. HAYS. 


YAN AKEN & HAYS, 


RAILWAY 
CONTRACTORS, 


Room 25 Warder Building, 
WASHINGTON, 





D.C 





Railway Construction, Track Laying and 
Ballasting, Bridge Building, Trestle Work, 
Harbor and River Improvements, Dock 
Building and Pile Driving. 


"KNUDSON stn, 


SUBMARINE DIVER 


874 Washtenaw Avenue 
CHICAGO, ILL, 
TELEPHONE 1047 
ESTABLISHED 114. 


A.SCHRADER & SON, 


MANUFACTURERS 0F 
Submarine Armor 


' Diving Apparatus. 
$2 ROSE 8T., NEW YORK 
IMPROVED ROLT HELMET 


GAPT. JOHN J. WILLIAMS 


Sub-Marine Diver, 
Engineer aod Contrac tor. 








WILLIAM KEARNS, J. P. EGAN. 


KEARNS & ECAN, 
General ¢ Contractors, 
Steam, Electric Railway 
and Bridge Builders. .. 
Office, 1828 North Fifteenth Street, 

PHILADELPHIA, PA. 


PASQUALE MARTINO, 
(ot the Sonntracton Becta eae Ane 


erage, ston i 
ie, 2d Bt. Brookiya, N.Y. 


Office: 253 North 
Railroad Laborers 











Founcations ers 
Supplied to Contractors at the old Sebmerged’ wails Dame 
established Railroad Labor Bureau. Ratiwaye. Driling Bien 
-K an tais Car. 
Cc. L. DAVIS & co., B Wrecking 'P amps a. 
Successors to HENRY ZANDER & CO., 
16 Greenwich St., New York. OMloe, 1698 Went Fourth t. 


THACHER & BREYMANN, 
Submarine Engineers and Divers. 


Contractors for submarine work of all kinds wh di 
required. Recovering sunken property. oe 
Laying Submerged Pipes for Water, Gas and Sewerage a Speciaity 
Estimates and Consultation promptly given. Correspondence solicited. 
Neptune Block, cor, Jefferson and Water Sts., Toledo, 0. 





ESTABLISHED 1883, 


DONATO GUOZZO, General Contractor, 386 Broome St., N. Y. 
WATER-WORKS AND SEWERAGE A SPECIALTY. 


Italian Laborers supplied. 







SOOHSOSOSSSSSSSSOHOSSSSOOSOOSOOOO 


THE 
Scamping Tricks Cockburn Barrow & Machine Co. 


AND 


Odd Knowledge 
Occasionally Practiced upon 
Public Works. 


Chronicled from the Confessions of 
Some Old Practitioners, 


JOHN NEWMAN, Assoc. M. Inst.0 EB 
Price, $1.00. 
FOR SALE BY 
Engineering News Pub Co. 


MAWNUVACTURERS OF 





OPSOOSSGLHEDHOSPOOSSEHODAIEHROD 


NEW CONCRETE MIXER 
234 to 240 Eleventh St.. Jersey City, N. J 


| 
| 


PILE HAMMERS, Steam. 
Improved. Reduced Prices. 
PILE HAMMERS, Drop. 
PILE CAPS. 
PILE FOLLOWERS. 
PILE SHEAVES. 


New Patterns 


?ILE SHOES, Cast Iron. 
PILE BANDS, Norway Iron. 
PILE DRIVING MACHINERY. 


VULCAN IRON WORKS, Chicago. 














GSES Gro. B. Canenter & Co. <=Bs 
Contractors and Railroad Supplies, 


202, 204, 206, 208 8S. WATER 81., CHICAGO. 
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io ee a > a 


oa ies, ae WORKS: 
Perce, Prepie ®° 


ne Sr. 





ey 


bi WORD a 
TTSBURGH, PA. 


WATER STEEL 
TANKS, TOWERS, 


Pumping Machinery of alt kinds. 





ee SSa0 














CUNNINGHAM IRON CO. _ D PIPES, 


erat a eee 


TANKS, 


TOWN WATER-WORKS PLANTS 


One of Our Specialties. 


You furnish the CASH! 
We do the REST! 


U.S. WIND ENGINE & PUMP CO. 


20 WATER ST., BATAVIA, ILL. 


STEAM BOILERS 





Etc., Ete., Ete. 








Steam Boilers and General Iron Work. 



























4 Cities, 
Harvey Boiler Works B, : HOD Ge & Co.,|[JOnsmal Anlomalic Valves. Viltieges, 
HARVEY, ILL. shielded initiinintiil , : 
rere Room 72, Mason Sanding. 12 to 2. Pressure Retaining Railroads 
TANKS, ee er aa coe  onbean Glee 
BOILERS, Stand-Pipes, Valve§ fr'stana-Pipes aren 
HEATERS Tanks off V Ves, Water Supply 
SMOKESTACKS. St : t Stack Cat al Systems 
Hater Spent a Relief Valves a pare 
MATHEWS & MceLDowngy,| Heavy Plate Work. For Controlling A Bpectatty ot 
Proprietors. ns Tanks, etc. STEEL TOWERS 
Write for Estimates. ROR 
We have erected ee Se PES and TANKS. 
STARS FIEeS ENTERPRISE BOILER CO. Sphew ene il WF gy omar 
ee ee - Youngstown, Ohio. under Pressure, pase eam tote 
Washington, Ind... je [We Peas. M0. Baown. J. H, DOUSMAN, MAM viva or astine 
fey P STORAGE TANKS, | ene ee anne | REMIMMPami © 
Marshall, Moi °o.<2030 A CATALOGUE OF BooKs for sale by | == pea 
Ham Wis Mii iees casas 16 x 125 i ws lishi Co., Tri- Parkersburgb, Ia. ‘or information 
Rhinelaad: eee 2x STAND PIPES, eg re fe med Back thes giving Tower we tee Bullt by us a tt 


Sharan er W’ks 


Prices and Terms, will be sent free on 
BOILERS, | anviication. CHALLENGE WIAD ill AND FEED MILL 0., 
SMOKE STACKS. 


EAST CHICAGO TANK & BOILER WORKS 
Write for estimates. East Chicago, Ind. 


(Limited) 

SHARON, PA. 
Advertise Contract Work 
Engineering News. 








STANDARD BOOKS 











—ON— 


SURVEYING. 


ELEMENTS OF GEODESY. By Prof. J. H. = Compass and Sarvenen’e Com 
Gore. 2d edition. $2.50. By 5th edition; 


aM. pm. et 
INTRODUCTION TO GEODETIC SURVEY boo form. &. 
% ING. By Prof. M. M ae ak, STADIA "SURVEYING, By A. Winslow. 























THE HUSTON PAT. BOILER BRAC 


Is pressed from a solid piece OF best Flange Boiler Steel. No welds. - 
Stronger, Stiffer and Lighter than Isen. 










is included in the Manual of 
oa Surveying.) 


LEVELING. Barometric, Tr 
pe spuit. By LO. Beker, ©. Ee Decade soe SURVEYING. Theory and Practice. By W. 
Btaley Phe tb. $550. 


THroeT A>P fo OF uRvEys 
ING ‘€ oe. & . Johnson, C. KE. 


a" 


LAND SURVEYING. By Hod SURVEYORS TABLES. By F. Hodgman. 
Bellows. 5th edition. Leather Arp. si, (This 


‘METHOD OF GOVERNMENT SURVEY- 
. ING, as prescribed the U. 8. 








Omics, By 8. He Clevenger. Mor, 20. 
* TOPOGRAPHICAL SURVEYING. By 


LUKENS IRON AND STEEL co. PHOTOGRAPHY APPLIED TO SURVEY-| Specht, Hardy, McMaster and W 
COATESVILLE, PENNA. » ING. By Lt. H. A. Reed. $2 50. Boards, oe. 


Write for Circular. me ee Surin Butlaing. Sent, postpaid, on receipt of price, by 
ENGINEERING NEWS PUBLISHING COMPANY, 


TRIBUNE BUILDING NEW YORK. 
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THE DEANE, OF HOLYOKE. 
STEAM PUMPS, 


SINCLE AND DUPLEX, FOR EVERY SERVICE. 
WATER-WORKS ENGINES. 
Dally Pumping Capacity of 


DEANE WATER-WORKS ENGINES || 


Over 690,000,000 Callions. 


DEANE STEAM PUMP CO. 


HOLYOKE, MASS. 
— - New York, Boston, 
; Philadelphia, St. Louis, Denver 












} rh PPAR ee > 
gonaien Macaanlegeren Dew Brynces. <-> Yo oP ay al 


THE LAIDLAW- HON BORDON CO, 


firs, of Water-Works & Sewage Pumping Machinery 


HORIZONTAL OR VERTICAL, 
STEAM AND POWER Pumps 


FOR ANY DUTY. 


7 Cincinnati and I 
WORKS} Hamilton, 0. 


i) Main Offices CINCINNAT) 0 
oanen OFFICES: : 



























197 South Canal st 
New Yo York. 136 L iberty St 
—— PITTSBURGH 410 tog - « °k 
Tacoma, Wasi., 1996 Pp; 
Avenue 





SINGLE & DopLaX Pues 
Fiorizo RIZONTAL AxBVI AND VERTICAL PUMPS. 


Prucesfeovees Send for CaPALOGUE. | DAVIDSON PUMPING ENGIKES 





FRASER 
& CHALMERS 


CHICAGO, ILL. 
Riedler Water Works 


2 M. T. DAVIDSON, 
43-53 KEAP STREET, 
BROOKLYN, N. y. 


133 Liberty St., New York. 
Branches: { 5 Oiiver Sr., Boston. 


Pumping Engines | Qe semen BITHE OTTO GAS ENGINE WORKS 


-» PHI HIA, 
LATEST AND BEST 33d & Walnut Sts., PHILADELP PA., 





CATALOGUES RUN WITH , 
Coal Gas « 
Gasoline. 


1-3 to 100 H. P. 


"WALIMUM StRESSES {TIGHT JOINT FITTINGS 


a Combined Engines and Pumps for 
==" Hydraulic Elevators, etc. Also En- 





a 
IN 2 2 : boot 
Drawbridges Having Two Equal Arms.| s,s wee 
CONTAINING ev 
USEFUL TABLES AND DIAGRAMS) ¢ = 
BY i © | 
MALVERD A. HOWE, C. E., e§ 
Professor Civil Engineering, Rose Polytechnic 5 pas 
Institute. ry < 
Paper Covers. Price 25c. ° £ 
ENGINEERING NEWS PuR. co. |% § 
ee 
x 


SIMPLE. DURABLE. 





NEVER LEAK. 


TIGHT JOINT CO JOINT COMPANY, a i 4 
West & Bank Sts., NEW YORK. ANO & ORGAN CO., P. O. Box 1340. WASHINGTON, N. J. 
: PRA REE ES, 3 BALDWINSVILLE CHEAPEST. 
Le | Subscriptions to Engineering News may HANDIEST. PUMPS. 
RELIABLE and ECONOMICAL. CENTRIFUGAL PUMP WORKS, nay bene | 














landling Gritty and Sandy Liavids, 
A first-class steam pump at a moderate cost. begin with any number. IRVIN VAN WIE, Proprietor. without Wear, Oil or Ca Care, Pumpin — 
Correspondence solicited . One year, $5.00; 6 mos.. $2.50; 4 mos., $2.00 for Coan Mining, lerigating, 7 “4 
THOS. G, LANEY, Lima, Ohio. | aie ern aes Manufactur bioah Mageaih, telom, Goes, ond ; 

ven = 1 other yson hand, Exchanging. 

Horizonta 165-167 First St. 
T e S and Buction MASLINS, Jersey City, N.J. 

he Curtis Steam — 





















van erie § 
Pressure Regulator Tyler — - SUBSCRIPTION 
Is a steam saving ies of earn’ reputation Sand Pump - 0 tate ens. 
and value. It may be used wherever it is necessary a ys 







to control or reduce steam pressure. Its employment To United Stat ada and Mexico: : 
means a great saving in operating expenses. Nyorks | One year, oo x months, =— four 
.. » Manufactured by the... . | ? mp. all pm a in the Postal 


D’ESTE & SEELEY CO., 


29-33 Haverhill St., Boston. 
NEW YORK: 109 Liberty St. CHICAGO: 218 Lake &t. 


Send for New | Union, add $2.08 to above prices for 


Catalogue. PAYABLE IN ADVANCE. 
718-726 W. Fayette St., Syracuse, W. Y. BOUND VOLUMES: 
U. 8. A. 6 months,.$4.00, 12 months, $6.75. 























TRIBUNE BUILDING NEW YORK. 
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THE HOLLY MANUFACTURING COMPANY, LOCKPORT, N. Y. 


2,000,000 to 50,000,000 Calions Dally Capacity. 
HIGH DUTY PUMPING ENGINES Horizontal and Vertical. Compound and Triple Expansion, 
DuUTwY, 181,120, 2268 FooTt-PTPwouen ps. 


CHICAGO OFFICE, NEW YORK OFFICE, PORTLAND, ORE., OFFICE 
301 Home Insurance Building. 906 Havemeyer Building. 315 Twelfth Street. 
18908 CATALOGUE NOW READY ._....um 


TY WORTHINGTON PUMPING ENGINE 


The phenomenal success of the Worthington Engine, at home and abroad, is because of the low cost 
of maintenance, absolute reliability and higher Annual duty than any other type of engine. 


2a HENRY R. WORTHINGTON 


NEW YORK: 86 Liberty St. BOSTON: 70 Kilby St. PHIt ADELPHIA: 754 Arch St. CHICAGO: 185 Van Buren St. 
ST. LOUIS: Sth and St. Charies Sts. CLEVELAND: 24 sou Water St. INDIANAPOLIS: 64 So. Pennsylvania St. 


KNOWLES STEAM PUMP -WORKS, >} 


Builders of Steam & Power 
SINGLE AND DUPLEX 


WTTTTITITILITL LLL LLL =— ss Me 


FOR USE IN 

| y~ ARTESIAN WELLS, 
SAG WATER-WORKS, 
SI <EWERAGE SYSTEMS 


THE POHLE AIR-LIFT PUMP. 


SEE ENGINEERING NEWS, JUNE 8, 1893. 


A Pump for All Duties in Ice Factories, Chemical Works, Tanneries, 
Breweries, Paper Mills, Sugar and Oil Refineries. 


















-seteet 


PPTTTTTI Peete oO UF Me 





l 'T is a cheap, simple and reliable pump. never fails to catch water, never 

gets out of order, and pumps hot liquids as wellas it does cold. The 
only pump in the world acting without valves, pistons, rods, buckets, 
pa, springs or other moving parts. It effects a saving of fuel ex-, 
pen per cent. or more over any other deep well pump, and is 
cpabie ‘of delivering =e to six times the quantity of water from artesian 
wells over any deep well pump. 


WATER-WORKS POMPING ENGINES A SPECIALT! 


SEND FOR CATALOGUE, 


183 Devonshire fe Boston. 93 Liberty St., New York. 
3 So. Canal 8t. Chicago. 


THE COOK WELL CO. 


ST. LOUIS, MO., U. S. A. 


ALEXANDER E. SCHNE » senerior the United States, 
PP. Oo. Box 2143, 
Postal Telegraph Bidg., 253 Broadway, NEW YORK. 


a 
THE EDWARD P. ALLIS CO., Milwaukee, Wis. 

——MANUFACTURERS OF 

Biowing Encines, Hoisting Engines, Pumping Engines, Air Compressors, Special En 

gines for Electric Lighting, Street Raliways and Rolling Mills, Ore Crushers, Crushin 

Rolis, Stamp Mills, Concentrators, Ceneral Mining, Milling and Smeiting Machine 











Cook’s System of Wells for Cities, 
‘owns, Villages, Railroads, Ice Plants, 
Breweries and Manufacturers. 


COOK'S PATENT BRASS TUBE WELL STRAINER. 
COOK'S DEEP WELL PUMPING ENGINES. 


Estimates haga A Application. 
rite for Catalogue and Prices 





Ta 





REYNOLDS PATENT VERTICAL BOILERS 
REYNOLDS CORLISS ENCINES. 


STEAM ed 

HE BRANCH OFFICES : NEW YORK CITY. Room 1111, Ha e Bid CHICAGO, 509 

To PULSOMETE PUMP ave xg at Main 6c; PITTSBURGH, 1a Gorm 416 ny Exchanee B idig.; DENVER, 1816 hie oes SAN 
SKansane rman Nat’! Bank Bldg 


Avmour Buildin: ; SALT LAKE CITY, Desert Bank 
THE CONTRACTOR’S FRIEND. 


eeads GROSHON HIGH DUTY PUMPING ENGINE CO. 


OVER 20,000 IN USE OFFICE AND WORKS: FOOT OF EAST 138TH ST., PORT MORRIS, W. Y. 


Recent Important Improvements. 
i, oe Sapte. | “a most nai Most Efficient Steam Pomp 


for General M gz, Railroad, Irrigating, Drain- i i ’ 
axe, Coal-Washing, Tank Filling, Papet Mae ae, Drains|Compound and Vertical Triple 
ntracto: ° 
oe eaddy or gritty liquids wabis *hendiod ¢ without injury t« the Expansion 


cutioewssem BULSOMETER STEAM PUMP 00., ribhey bony 


Correspondence Solicited, 135 GREENWICH ST., NEW YORK, N. Y. Fly-Wheel 
Pumpin 

HUGHES STEAM PUMP CO.,| Encincs, 
: oes ULEDERS OF... 


Water-Works Pumping Engines W A T : = 


and GENERAL PUMPING MACHINERY. TH TER LSACH MOTOR is te ches 
CLEVELAND, OHIO. sachiner sige Comoesias <a ri ine ec circular to 
ACTAOKUS WATER MOTOR 00.. Newark, N. J 


THE SMITH - VAILE STEAM PUMPS 


FOR EVERY POSSIBLE DUTY. The Oniv Pumps with Patent Removable Water Cylinders and Adjustable Water 


Pistons. Less Water Slippage than Any Other Duplex Pump. 
pincaco rs aU aTeaeT. MLUS TRATED CATALOGUES, STHWELL-BIERCE & SMITH-VAl 
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THE" OHTOrPIPE*CO*, HENRY M. WARREN @ CO., 


ae : on fl 
116 Broadway, - °- - New York: 
Boston Office, 10 Kilby St. 








WROUGHT ! WALTER B. TUFTS, 


No. 96 JOHN ST., NEW YORK. 


IRON PIPE ¢ + syarann'vaiver and rittings. +! Gast [ron Water and Gas-Pipe. 


3-inch to 60-inch diameter. 
KASTERN AGENT : Can supply any size and weights desired. 


LESTER E.WOOD | \NNISTON PIPE & FOUNDRY 00. 
5s STATE ST., BosTon, MASS. UHATTANOOGA FOUNDRY & PIP £ FLANCE PIPE and SPECIALS. 


WORKS, Chattanooga, Tenn. 


CAST IRON PIPE. 


NNISTON PIPE & FOUNDRY COMPANY, 


SPECIALS «>» HEAVY CASTINGS, 
ANNISTON, ALA. 


wo fee 2 FP) WOOD & CO. 400 Chestnut St., Philadelphia. 


ENGINEERS— IRON FOUNDERS— MACHINISTS. 


Constructors of CAS AND WATER WORKS, GAS Se: 


PEASE’'S PATENT GUIDING FOR GAS HOLDERS. 
CUTLER’S PATENT FREEZING PREVENTER. MANUFACTURERS OF 
PURIFIERS, MITCHELL SCRUBBERS, CONDENSERS. ALL KINDS AND SIZES OF CAST IRON 


MATHEWS’ Single and Double-Valve FIRE HYDRANTS. 


“SCUTTING-IN” SPECIALS, VALVE INDICATOR POSTS. 


copy vatves, HYDRAULIC TOOLS, coments Waren rowen Pomee. 


GHEMICAL ANG SUGAR HOUSE WORK, LOAM CASTINGS, MinvY SPECIAL MACHINERY, GENERAL CASTINGS. 




































NEW YORKs 112 LIBERTY STREET. 


Ds63 SOUTH CANAL STREST. ILLUS FRATEO CATALOGUES, 
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HyprRaAutic MACHINERY, DEADSTROKE 
PRESSES, PUMPS, PUNCHES, POWER HAMMERS|The Addy ston 
JACKS, VALVES, FITTINGS, . 
PACKINGS, ACCUMULATORS. Pipe & Steel Co. 








Cincinnati, O. 
‘have unusual facilities 
for prompt and econom- 
‘ical manufacture of 


Water and 
Gas Pipe. 
[*, casting pipe we uses DIENELT & EISENHARDT, Mk-s. Requests for p rices 


striking up the sockets on ' 1306 Howard St.. PHILADELPHIA. : 
‘from Engineers, Cor- 


cores, ate ——e 
lngineers, contractors and porations and Munici- 
owners will appreciate this 
advantage. 


euitosmate 
al Officers, solicited. 
THE RADFORD PIPE AND FOUNDRY CO., ENCINEERIN NEWS |P 


mee in fend and « ‘better |ADVERTISE CONTRACT WORK, 
cna TEen ACT eee cning, sostos, _|JOHN FOX, 160 BROADWAY, NEW YORK. 


W.WS. Hydraulic Machinery Works 
WATSON & STILLMAN, Props., 
204, 206, 208 & 2108, 434 St., New York 


Send for Catalogue S, 


5 to 250 pounds, 





*a8() Ul 009 40AO 
*g0U919J9}} JO JBINIITH JO) pusg 


CONSTKUCTION IMPROVED. 
OVER 600 IN USE. SEVEN SIZES, 





KOE a ha a Ee 


LDWAY, NEW YORK 
























































AVING lately added to our Works an extensive Special Castings, 
CREOSOTING PLANT, Flange Pipe 
we are prepared to furnish promptly ee 
and shapes, in any ALL {SIZES GENERAL FOUNDRY. AND > MACHINE Won. 


UNDERCROUND WIRE CONDUITS.|™I. J. DRUMMOND. 


Covering of Gabler bog of Coal Tar, which does not attack Lead BUILDERS’ IRON FOUNDRY 
nat nine an “GLOBE” SPECIALS: 


THE MICHIGAN PIPE CO, Bay City, Mich. |siop Valves, Fire Hydrants, Lamp Posts 


Mftrs. ere oes Pipe and Steam — 














R-WORKS BUILDERS Office: Corbin Bidg., 192 Broadway, NewYork. GENERAL FOUNDRY WORK. 
GHATTANOOOA FOUNDRY AND PIPE WORKS. |" ausue Pips FOUNDRY. 
© Gaescesors to D. GILES & OO.) Ohattancoga Tonm., Manulsevurers of DON ALDSON IRON CO. 
Aiso CASTINGS and| wanataccrereot CAST IROK PIPE, Also Flange Pipe, Lamp Posts te, 224,220 
PATTERNS of every DE 
CRIPTION made to OR- 
om WATER AND GAS 
AUL PIPES CAST VERTICALLY. EMAUS |! FHIGH CO..PA 


Warren Foundry and Machine Company 








FOR WATER AND GAS. 













SEWERS, CULVERTS 4DRAINS, 
BELLASPIGOT OR FLANGED, << NEW YORK OFFICE: 
AND FITTINGS PHILLIPSBURGH, 1600 BROADWAY, 
war Reading Foundry Co.Lid.# | casz-sz0x mazz™ ano ose zire. 
com coststomwm ~~ _ Reading, P va 5 Pa. 1 LETTERING OF WORKING DRAWINGS 


By J. Cc. L. FISH. 


THE McNEAL. PIPE & FOUNDRY COMPANY, Contains 13 large plates showing complete alphabets and applied examples 
of different styles of lettering suitable for Engineers and Architects. 


anu Oblong 4to, boards. PRICE, $1.00. 
suki NATIONAL FOUNDRY & PIPE WORKS, Limited. 
¥ reas. 


FLAN 
Gast iron Pipes and Special Gastings for Water and Gas. a 


Large Cylinders, Heavy Castings and General Foundry Work. ci 





SPECIAL CASTINGS! 














LAKE SHORE FOUNDRY. THE JACKSON & WOODIN MAN'F'G Co. 


Office and Works: - ——* NEW JERSEY. 
#RED'K HL EATON, V.-Prest, 
: Columbia Co. Pa 
Brauch Castings, Car Wheels, Locomotive, Car, Bridge "and General Castings FREIGHT CARS, CAR WHEELS, BAR IRON. 
CLAVELAND, OMI 





©. M. BURKE, Pres. and Treas. C. E. BURKE, V: Supt. G.B. THOMAS, SCOTTDALE, PA, 
WM. F. LOWRY, 
and Treasurer, ey 
SPECIAL CASTINGS. 
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“a —s BRIDGE” BRAND - SAYLOR PORTLA® 5 
sendaie a er 
Hydraulic ee ENT my CEMEN’™. 
Warranted Superior toany Manufactured, aaah - 8 Best, and Al 
y trongest, Cheapest, Ways Fro 


For Sale by all Dealers in Masons’ Mater. . 


JOHNSON & WILSON, Gen’) Agents, 


Send for Pamphlets. 45 Broadway, New y. rk 


WARREN-SCHARF ASPHALT PAVING Co. 


GENUINE 


TRINIDAD ASPHALT PAVEMEN 


THE STANDARD FOR 
Cheapness, Health, Durability, Smoothness and Safety. 


















nD) 7. ns edie Rima Usep 
NEW YORK AND BROOKLYN BRIDGE 

AND 50,000 BARRELS ON 
WASHINGTON BRIDGE, Harlem River. 
Telephone Connection. Wa. C. Morrow, Sec’y. 


IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 
Principal Office, 81 FULTON STREET, NEW YORK. 


TNE JEWELL WATER FILTER 


THE ACKNOWLEDGED STANDARD OF MECHANICAL FILTRATION. 


wm —GRAVITY AND PRESSURE FILTERS om 














THE MORISONJEWELL FILTRATION CO., THE O. H. JEWELL FILTER CO. 
26 CORTLANOT ST., NEW YORK; 26 SOUTH 15th ST., PHILADELPHIA. 73-75 WEST JACKSON ST., CHICAGO. 
"3 ss " * CaRson TRENCH MACHINE Co., Boston. e 
ae | a | 
neu aoe Coaveniace, Capacity, Bosom, |g For Sewer Trenches. ; 
iT 55 Safety and Speed of any other % two dozen soueee ors are now : 
Giant Portland Cement, Sewer Machine, and we Guarantee It. z using ~~ Carson-Lidgerwoos = 
pe 3 wer eways. ssysiem = 
LESLEY & & T Ri rRINKLE, KLE, Sales Agents, FOUR PATENTS. E ae Se ales inches. 2 
22 & 24 South 15th St., Phitadeiphie, Pa. ee, 5 It is a cheap and simple meth- % 
Moors Mre. Co., Builders,! ls pa i eg and refilling. 3 
BUFFALO, N. Y. 4 Carson TRENCH MacHiNE Go., Boston. @ 
THE WILLIAMSBRIDGE RESERVOIR, CROTON AQUEDUCT, WN. Y., 
S$ BUILT WITH 


gE. QO. NORTON CEMENT. 
OFFICE, 92 BROADWAY, NEW YORK. 


ALSEN’S Porttann CEMENT 


The Strongest, Finest Ground and Most Uniform Cement Made in 
the World. The Largest Works and Greatest Production. 


U. S. Office, 143 Liberty Street, New York. 


UniForm Im QuaLity 
SA rancest vena ATLAS PORTLAND CEMENT 


CEM ENTS WARRANTED EQUAL TO ANY AND SUPERIOR TO MOST OF THE FOREIGN BRANDS 
OFFICIAL ay Nos. 3567 and 3568, made by the DEPARTMENT OF DOCKS, 
New York, h 31, 1894, wane best oi of Canavan Ts CES ee 
TENSILE oe r days, TORE COMORES... ccciccccescsccceccdscccenrsbscgevecce 633 = 
2 parts al to 1 of COMENE........ceceneseeerecess = 


TORO OE EEE E ERE E ES eee en ee Reet asses aseeeease SHEET H SESS 











ATLAS CEMENT COMPANY 143 LIBERTY ST. NEW YORK CITY 


ASPHALT PAVEMENTS, 


THE BARBER ASPHALT PAVING COMPANY 


1 BROADWAY, NEW YORK, 


ae Received the Highest Awards at the World’s Columbian Exposition, Chicago, 1893: ist, Asphalt and 
Asphaltic Comentss 2d Trinidad Asphalt Pavements ; 3d, Machinery and Frocesses: 
















